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(57) Abstract: 

FIELD: analog and digital communications 
by means of digital systems dispensing with 
separate subsystems for digital and analog 
communications. SUBSTANCE: system has 
receiver for converting signals received 
into intermediate frequency, transmitter for 
modulating and transmitting signals, and 
signal processor units for processing 
intermediate-frequency signals and signals 
to be transmitted; signals may be converted 
into digital or analog format using actually 
same circuits. EFFECT: improved carrying 
capacity. 12cl : 21 dwg 
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(54) MHOrOPE>KMMHOE YCTPOMCTBO PAflHOCBfl3H M MHOrOPE>KMMHblkl COTOBbIM PAflMOTEJlEOOH 



(57) PecjsepaT: 

l_4w£poBafl cucTeivia npeAHa3HaHeHa Arm 
aHanoroBOM cba3h, hto no3BonsqeT ncicnKDHMTb 
Heo^xoAMMOCTb b OTflenbHbix cy^cucTeiviax, 
Ka>Kflas M3 KOTOpbix BbifleneHa hmGo atia 
aHanoroBOM, ni/160 atia l^mcJdpobom cba31/i. 
CucTeivia WMeeT npneMHMK aha npeo6pa30Bai-Mfl 
npuHMMaeMbix curHanoB b npoMe>KyTOMHynD 
nacTOTy, nepeflaTHMK aha MOAynf^MM n 
nepeAaHM c^rHanoB n cumanbHbie npoi^eccopbi 
Ana o6paGoTKM curHanoB npoivie>KyTOHHOM 
MacTOTbi m curHanoB, KOTopwe Heo6xoAWMO 
nepeAaTb 1 , npn stom cumaribi MoryT 6biTb 
npeo6pa30BaHbi b u,i/icJdpobom hjim aHanorosbiM 
cjDopMar c ncnojib30BaHneM : no cymecTBy, 
oahmx i/i Tex >Ke cxeM. flocri/iraeMbiw 
TexHMMecKMki pesynbTaT 3aKnjo«-iaeTCfl b 
yBeni/iHeHi/w npanycKHOw cnocoGHocTM. 5 c. h 7 
3.n. cp-Jibi, 19 v\n., 3 Ta&n. 
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HacTOflinee MsoGpeTeHMe othocmtca k 
MHorope>KMMHOM cvicreMe paflnocBfl3M, 
coBMecTHMOM c L^cjDpoBOM m aHarioroBOM 
cucTeMaMM CBfl3i/i, a 6onee KOHKperHO k 

AByxpe>KMMHOM UUCj^pOBOM COTOBOM 

paAMOTejiec^oHHOM ci/icreMe cbji3h c 

MHOrOCTaHL^MOHHblM flOCTynOM C BpeMeHHbIM 

ynnoTHeHneM (TDMA). 

TaK K3K MHTeHCMBHOCTb o6ivieHa npH 
AByCTOpOHHeM paAHOCB?13M y BBJ1 MH M B3GTCR , 

B03pacrafOT Tpe6oBaHHfi k oGcny>KMBaHMfo eu^e 
eojibiuero Mucna paAHOTenecj)OHOB b ashhom 
reorpacpunecKOM patfoHe. 3to TpeCoBaHne 
ycunnBaeTCP, nocKonbKy orpaHimeHHoe Hi/icno 

HaCTOT 3T0M reorpacjDkMeCKOW 30Hbl 

pacnpeAenseTC^ aha yKa3aHHbix u,ene£i 

MCnOJ1b30BaHM^. 

SKcnnyaTkipyeiviafl b CLUA coTOBaa CHCTeMa 
CTaHAapTa AMPS (aHanoroBaa cucTeivia) 
ncnonb3yeT aHanoroByK) MM ppn nepeAaMM 
peneBoro CMmana. l/l3-3a SToro CTaHAapTa npw 
curibHOM yBennHeHMM nponycKHOM cnocoSHOCTM 
b npeAenax OAHoro m Toro >Ke Anana3ona 
nacTOT. ncnorib3yeMoro b HacTOflinee BpeMfi b 
aHanoroBbix cwcTeiviax, npn Maribix 
3KcnriyaTai4MOHHbix 3aTpaTax noflBn>KHOM 
paAHOTejiecjaoHHOM CBA3M, Hanpwviep M3-3a 

B03MO)KHOCTM nOJiyHMTb 3KOHOMWO B 

noTpeoneHHM 3HepropecypcoB, b coTOBbix 
paAHOTejiecpoHHbix cucreMax ocymecTBJiJieTCfl 
nepexoA ot aHanoroBbix k L^cppoBbiM 

CpeACTBaM paAH0CB33M. 

MHOrOCTaHL|MOHHblM flocTyn C BpeMeHHbIM 

ynnoTHeHneM (MflBY) - i^nqbpOBOki CTaHAapT, 
Bbi6paHHbM Anfl HOBoro noKoneHWfl coTOBbix 
paAMOTenecttOHOB . 

L4n0poBOM MflBY o6naAaeT HeKOTopbiMM 
OMeHb Ba>KHbiMM npewMyi_i4ecTBaMH nepeA 
cucTeMoPi c aHanoroeoM MM craHAapTa AMPS. 
CpeflM 3thx npei/iMymecTB MMeioTCfl 

COOTHOLUeHMe Bbl30BOB K HMCJiy KaHanoB (3:1), 

nyHLuee noAaBJieHne noMex m oneHb BbicoKaa 
CTeneHb ckphthoctm paaroBopoB. Ohsbmaho, 
hto KoacjDcpMAMeHT Bbi30B0B 3:1 npeACTaBnseT 
Haki6ojibu_infl i/iHTepec atis cpi/ipM, 
3aHHMaioLnnxcfl aKcnnyaraLjueiTi cmctbm b 
ropoACKOM aoHe oocnyTKHBaHMfl (MSA), KOTOpbie 
CTariKMBaioTca c npo6neMaMH HHc(DopMai4MOHHOM 
neperpy3KH (3aHSTOCTH CMCTeMbi). 

CoTOBas paAHOTenecjDOHHafl cucTeivia cba3h, 
b kotopom npuMeHqKDTcq TenecjDOHHbie 
CTaHAapTbi aHanoroBOM n umcJdpobom cotobom 
paAMOCB?i3M ; 6bma paccMOTpeHa. AiviepMKaHCKMe 
Accoi4nai4M5i 3-neKTpoHHOki npoMbiwneHHOCTM 
(EIA) w Accoi_|wai4Mjq npon3BOAMTenew cpeACTB 
CB33M (TIA), KOTopbie noAroTaBnuBaioT 
ncxoAHoe coAepxaHMe CTaHAapTOB AJ~ifl 
sKcnnyaTai^MM B03AyuJHbix aBnannHMM h 
Tenecf)OHHbix jimhmm o6LAero nonb30BaHH?i, 
BbinycTunn pa6oHww craHAapT, onkicaHHbitf b 
o6LnnPi nepTax, aha TenecjDOHHbix CMCTeM 

COTOBOM paAHOCBfl3M, pa60T3KDLAMX K3K 

AByxpe>KMMHafi cucreMa c aHanoroBbiMM 
curHanaMM n curHanaMU c MflBY, cornacHO 
Me>KAyHapoAHOMy CTaHAapTy IS-54 

op^aH^l3a^^1eM EIA/TIA. flByxpe>KMMHaq cucTeiwa 
Aon>KHa noMOHb 3anonHMTb BpeMfl nepexoAa c 
aHanoroBbix Ha i4McjDpoBbie CMCTeMbi, a TaioKe 
AonycKaeT aKcnnyarannio e\i\e HeKOTopoe 
Bpeiviq h^igto aHanoroBbix GMcreM, 
ycraHOBneHHbix, Hanpniviep b cenbCKMX 30Hax 
o6cny>KMBaHMfl (PSA S ) 

B aiviepMKaHCKOM naTeHie N 5119397 
(3a?mnTenn flaxnuH n flp.), pacKpbiBaercfl 
o6"beAHHeHHa5i aHanoroBa^ m 141/iqbpoBafl 
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coTOBafl paAHQTeneapoHHafl CMCTeMa, KOTopaa 
AonycKaeT yHMBepcanbHyra B03MO>KHOcrb 
ycTaHOBneHi/a CBfl3w c aHanoroBbiMM, 

I^MCjDpOBblMM M ruGpHAHblMM, 

aHanorO-l4M4)pOBblMH nOABM>KHblMM GTaHI4HflMM. 

B naTeHTe onucbiBaeTca napannenbHoe 
BBeAeHne OTAenbHOM i^wcjDpoBOM cucTeMbi npn 
coxpaHeHMM CTaHunoHHOM aHanoroBOM CMCTeMbi 
Ge3 n3MeHeHHfl. floSaBnaioT HecKonbKO 
AonoiiHHTenbHbix ynpaBnjqioLUMX KaHanoB TaKMM 
o0pa3OM, hto b pernoHax, rAe OTcyTCTBytoT 
noABH>KHbie CTaHi4HM 3 paOoTaioLL^ne b uncjDpoBOM 
pe>KHMe, noABM>KHbie L^nc^poBbie paAMOCTaHi^nn 

6yAyT CKaHMpOBaTb H CHMTblBaTb 

AonojiHHTenbHbiM Haoop ynpaBn^Jomux 

KaHanoB. EcnM OTAenbHOM CTaHi4MH hbt, to 
noABM>KHbie CTaHUMM, paSoTafOLAne b 
CABoeHHOM aHarioro-uncjDpoBOM peKUMe, 

BepHyTCfl K CK3H H pOB3H M IO HCXOAHOrO 

KonnnecTBa ynpaBnnioLAMX KaHanoB, KOTOpbie 
wcnonb3yK)Tcq npn paAnocB5q3M c aHanoroBbiMM 
cpeACTBaMM. 3tot naTeHT cjDaKTMHGCKM He p,aer 
noApo6Horo onucaHna AByxpe>KMMHoro 
aHanoro-i^ncjDpoBoro paAMOTeneapoHa cotobom 
paAMOCBfisn. 

B aMepi/iKaHCKOM naTeHTe N 4857915 
(aBTopbi Ahapoc m AP ) naTeHTyeTcs cucTeivia 

nOMCKOBOrO Bbl30Ba, KOTOpafl COBMeCTMMa 0 

BbioopaMM aHanoroBoro m uMcj^poBoro 
nepeAaTHWKOB noncKOBoro Bbi30Ba npM npHeiwe 
kopotkhx i^McppoBbix m aHanoroBbix C006LAeHMM. 
B to BpeMfl KaK b naTeHTe AHAPOca m Ap. 
onucbiBafOTCfl nepeAaTHMKH Ana nepeAann jiuGo 
aHanoroBbix, nn6o i^McjDpoBbix cumanoB 
noncKOBoro Bbi30Ba, b HeM HeT onucaHna 

COTOBOM paAMOTenec(DOHHOM CMCTeMbi, B kotopom 

noABM>KHafl paAnocTaHi^Mfi MO>KeT BbiMTM nn6o 
Ha i4nct>poBOM , nn6o Ha aHanoroBbiw 
ynpaBn^K)Li4MM KaHan. 

HacToyiLAee M3o6peTeHne TaioKe ncnonb3yeT 
cxeiviy o6pa6oTKM L4nc^poBbix curHanoB 
nOABM>KHOM TenecjDOHHOM paAHOCTaHL^MM , 
M36era?i Tai<MM o^pasoM Heo^xoAMMOCTH 
AyGnwpoBaHHii Oonbujoro nucna ReTaneft. 
rioABM>KHafl paAMOCTaHi^i/fi OTn^naeTCfi 
KOMnaKTHOCTbfc, KaK \a o6bNHbiM Tenecj^oH 
cotobom paAHocB^3^, a raioKe BbicoKOM 
TexHonornHHOcrbio. K TOMy >Ke paAHOTenecjDOH 

COTOBOM CB33M CO CABOeHHbIM pe>KMMOM paOOTbl 

no3BonseT a6oHeHTy bnmtm nn6o Ha 
aHanorcByio coTOByto 6a30By« paAnocTaHi^nio, 
nwoo Ha L4^ic|3poByK3 coTOByra 6a30Byjo 
paAHocTaHU,wo, mto b kohshhom cneTe 
no3BonseT aSoHeHTy OTAaTb npeAnoHTeHne 

flByxpe>KMMHOpi 6a30BOM paA^OCTaHL4MM COTOBOM 
CB33M. 

M3-3a noTpe6HOCTM Mcnonb30BaTb 
orpaHMMeHHbiM Ana»na30H nacTOT 6onee 
3cf)cj3eKTi/iBHbiM cnoco6oM unc^poBbie KaHanbi 
6yAyT ncnonb30BaTbc^ b nepByio onepeAb b tom 
cnynae, KorAa o6cny>KMBaHMfl TpeoytoT 
noABM>KHbie paflnocTaHi^HM, npMcnocoOneHHbie k 
L^cppoBOM CBA3M. B MecTax, rAe cucTeMa 
"3aH^ra" nocTO^HHO, paAHOTenecjDOHbi co 
CABoeHHbiM pe>KHMOM pa6oTy 6yAyT HMerb 
caMbifi BbicoKMM noKa3aTexib BepoyiTHOCTM 
3aBepiueHMfi onepai4MM Bbi30Ba. 

3tm oco6eHH0CTM n npenMymecTBa 
noAKpenn?ifOTC?i CMCTeMoPi o^paGoTKH curHana 
AnE CABoeHHoro pexuMa pa6oTbi, BKTiJOMaiOLneR 
cxeiviy npneMa paAnocurHanoB Ana 
npeo6pa30BaHM« aHanoroBoro nnn 
MOAynnpoBaHHoro i^wcjDpoBbiM cnoco6oM 
npuHMMaeMbix curHanoB b npoMe>KyTOHHyK3 
i4nc|DpoByic cj^opMy flnq o6pa6oTKM, cxeiviy 
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nepeAanw AJ~ifl npeo6pasoBaHkm aHanoroBoro 
MfiM i4Mc|DpoBoro cumanoB b npoMe>KyTQHHyho 
i4ncjDpoByio cjDopMy n nocneflyioLAew MOAyrmu,i/iw 
nepeAaBaeMbiM curHanoM m npoi^eccopbi 
CMmanoB Arm o6pa6oTKM npoMe>KyTOHHbix 
uwabpoBbix ci/manoB, KOTopbie Aon>i<Hbi 6biTb 
nepeAaHbi. B 3tom CMCTeMe o6"pa6oTKM cumanbi 
MoryT 6biTb npeo6pa30BaHbi b uncjDpoByfo mjim 
aHanoroByK) cpopwy (cpopiviaT), ncnonb3y?i no 
cymecTBy Te we caMbie cxeiwbi, HCKJiioHafl TaKUM 
o6pa30M noTpeGHOCTb b fly6jinpoBaHMM 
6ojibLiiora nucna AeTanew. 

B AanbHeMiueM HacTO^Lnee M3O0"peTeHne 
noaa-meTca onucaHneM npniviepoB ero 
BbinoriHeHUJi co ccbiriKaMM Ha conpoBO>KAaKDLAwe 
HepTe>KM, Ha KOTopbix: 

dpv\v. 1 (A h B) n3o6pa>Kaer CTpyKTypHyio 
6noK-cxeMy BM cxeM b cooTBercTBHM c 
HacTOfiLAMM M3o6peTeHneivi; 

dpwr. 2 (A n B) - CTpyKTypHyno 6noK-cxeMy 

I^MCjDpOBblX CXeM B COOTBeTCTBHH c \-\acjo9wy\M 
M3o6peTeHneM; 

4>nr. 3 - nornMecKyjo (ByjieBa anre6pa) 
cxeMy ynpaBneHHfl MoiAHOCTbK) b cootbctctbhm 
c HacTOflLAMM n3o6peTeHneM; 

4>nr. 4 - cjDyHKi4MOHanbHyto 6noK-cxeMy 
nepBofi 3aKa3Hoi?i nnn cneLjnann3npoBaHHOM \AC 
(CnMC) c KOAOBbiM o6o3HaHeHneM KATIE; 

dpwv. 5 - cxeiwy i/iHTepcjDeMCOB MUKpocxeMbi 
Tuna KATIE; 

cjwr. 6 - cxeiwy BTOpofi HC, M3BecTHOH noA 
KOflOBbiM Ha3BaHneM ABBIE, w 

COOTBGTCTByhOIAUX HM3KOHaCTOTHblX TpaKTOB \ 

cj^nr. 7 - cbyHKi^MOHajibHyK) 6noK-cxeMy 
KaHana nepeAaTHMKa HacTonmero M3c6peTeHi/m; 

4)nr. 8 - opyHKLiMOHajibHyio 6noK-cxeMy 
KaHana npneMHMica HacroaiAero M3o6peTeHusq; 

dpwr 9 - cjDyHKi^MOHanbHyLO 6noK-cxeMy 
ycTpoMCTBa MepeAOBaHMfl; 

4>nr. 10 - A^arpaMMy, unnjocTpupyroiAyK) 
OTHOCHTeJlbHbie 4>a30Bbie M3MeHeHmq; 

cjwr. 1 1 - cocTaBneHwe MHobopMaAMOHHoro 
KaHana; 

c^nr. 12 - cxeiviy KOAnpoBaHwa peneBoro 
ci/imana, i/icnonb3yeMoro b npeAno>KeHHOM 
npniviepe peann3ai4nn HacToaiAero 
n3o6peTeHM5i; 

c£Mr. 13 - cxeiwy i^i/ic^poaHanoroBoro 
npeo6pa30BaTonfl, ncnojib3yeivioro b 
npeAno>KeHHOM npniwepe peanM3ai_^M 
HacTOfiLAero M3o6peTeHnq; 

4>nr. 14 - KOHCTpyKAMJO m cxeMaTunecKoe 
M3o6pa>KeHMe pacnpeAeneHHOM RC-nnHnn; 

4)nr. 15 - KOMnoHOBKy KBaAparypHoro 
MOAyn^Topa; 

dpwr. 16 - npeAno>KeHHyho KOMnoHOBKy 
perynnpyeMbix KOMMyTai^MM nepeKnn3MaTenew 
RC-KownoHeHTOB ycTpoficrBa oSHyneHws 
nacTOTHOM xapaKrepucTHKM ; 

cjDnr. 17 - npniviep peannsai^nw 
perynnpyeivioro oryneHHaTO o6"HynflK)Lnero 
pe3i/icTopa Arm ncnonb30BaHns BMeore c 
npnGopoM, npuBGASHHbiM Ha op nr. 16. 

HacToaiAee n3o6peTeHne pearin30BaHO b 

BMAS L4HCjDpOBblX COTOBblX paAHOTeneclDOHOB, 

coBMecTHMbix c aHanoroBbiMM CMCTeiwaMM 
CBA3M, T.e. paflnoreneapoH paooTaer b flByx 
pe>KMMax. AHanoroBafi MacTb abyHKi4MOHnpyeT 
aHanorn^HO M3BecTHbiM moas-Ti^m aHanoroBbix 
paAHOTenecboHOB, xot^ oh noBopoTHO 
ncnonb3yeT KOMnoHeHTbi, pa3pa6oraHHbie atis 
HucjDpoBOM MacTH. 3to nosBonaeT BbinycKaTb 
npneMonepeAaTMMK, paSoTafomnw b AByx 
pe>KMMax, c TaKMMM >Ke ra6apMTaMM, hto m paHee 
M3BecTHbie MOflenM nnujb aHanoroBoro Tuna. 
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TaKHM o6pa30M a6oHeHT, KOTopbiM y>Ke MMeeT 
BCTpoeHHyio, ho TonbKO aHanorcByio MOflenb, 
woxer MOAepHM3npoBaTb c AoGaeneHneM 

I^MCjDpOBblX 0>yHKL^MM 3a HeCKOnbKO MMHyT 6e3 
3aTpaT Ha ycTaHOBKy HOBbix paAMOAeTaneM. 

npn nonbin<e MMHMMH3MpoBaTb 3aTpaTbi n 
noTpe^naeiviyho MOLAHOCTb ncnonb3yeicfi ksk 
mo>kho 6onbLue annapaTypHOM nacTM 
paA^OTenecpoHa aha pa6oTbi b AByx pe>KMMax. 
MsivieHeHne nporpaMMHoCi nacTM m HeKOTopofi 
nacTM pe>KMMa 3KcnnyaTai4MM annapaTypHOM 
nacTM - 3T0 Bee, mto Heo6xoAMMO Ana nepexoAa 
ot aHanoroBoro k i4Mc|3poBOMy pe>KHMy m Ha3aA b 
npeAJio>KeHHOM npuMepe peann3ai4MM. 

TjiaBHbie omnHMfl AByx pe>KHM0B 

3aKJlK)HaJOTCfl B 6blCTpOAeMCTBMM, C KOTOpbIM 

ycTaHaBnuBaioTCJi CB33M aha npneivia m 
nepeAann, n 3aBncflT ot Tuna nporpaMMHoro 
o6ecne^eHM^ ; nporoHaeMoro b i^ncjDpoBbix 
npoAeccopax cnrHanoB (LJIICob). 

Ka>KAbM pa3, KorAa Tpe6yeTC5q cm en a 
pe>KMMa paGoTbi, MUKponpoi^eccop OTAaeT 
KOMaHAy annapaTHbiM MHTep4>eMcaM H3MeHMTb 
CKOpocTH o6MeHa AaHHbiMM n 3arpy3MTb APyroi?i 
KOMnneKT nporpaMMHbix cpeACTB b L4nc. Oahh 
I4nc 144 (cm. a>Mr.2) BbinonhmeT Bee cjDyHKAMM 
nepeAann, a ApyroM L4nc 142 BbinonH^eT Bee 
cpyHKi^nn npneivia. 

B 3TOM OTHOLJJeHMM MMeeTCfl n^Tb 

pa3nwHHbix KOMnneKTOB nporpaMMHbix cpeACTB, 
3anncaHHbix b nocTO^HHoe 3anoMMHaK)iAee 
ycTpoMCTBO 136 (U3Y) Tuna FIASH 
(cBepxoneparwBHafl naMfiTb). Oamh KOMnneKT 
Atiji MHKponpoL^eccopa v\ neTbipe KOMnneKTa ati^ 
UnCoB (nepeAana aHanoroBoro paAnocumana, 
npweM aHanoroBoro cumana, nepeAana 
i^nappoBoro curHana m npneM i^ncJ^poBoro 
curHana). UnCoB, peann30BaHHbie b nepBOM 
cnynae Ha Ga3e 3Y c npon3BonbHOM Bbi6opKoi?i 
(3ynB), ecTecTBeHHO xpaHfiT Bee mx 
BbinonHfieMbie nporpaMMbi b 3yi~IB. HeTbipe 
KOMnneKTa nporpaMMHbix cpeACTB l_4nc 
m 3 Bn e KaioT C5i M3 SbicTpoAePicTByioLAUx Cnn3y 
(CTupaeMoe nporpaMMnpyeMoe n3Y) 136 m 
3arpy>KaK)TC5i b Ka>KAbiM Unc, ecnn 
Heo^xoAHMO. nporpaMMHbie cpeACTBa 
aHanoroBoro pe>KHMa AenMKOM HaxoA^TCJi b 
Ka>KAOM 3ynB, pacnono>KeHHOM Ha cxeMHOM 
KpucTanne l_4nc. B saBucuMOCTH ot 06-beMa 
Mcnorib3yeMoro 3ynB bo3mo>kho noTpeSyeTca 
wcnojib30BaTh AononHMTenbHbie, BHeniHi/ie 
cxeMHbie Kpi^cTannbi 3yi~IB 148 m 150, Ana 
pa3MeiAeHMfi nporpaMM, ncnonb3yeMbix b 
i4nappoBOM pe>KHMe. B ApyroM npuMepe 
peanM3ai_^MM HacTOELAero M3o6peTeHWfi l_J[riCoB, 
co3AaHHbix Ha o"a3e ri3y, KOTOpbie mo>kho 
3anporpaMMwpoBaTb Ha Bee BpeMfl 
nporpaMMHbiMM cpeACTBaMM, Koropbie MoryT 
coAep>KaTb nporpaMMbi A^n BbinonHeHMfl 
aHanoroBoro n i^nc^poBoro pe>KMMOB 6e3 
ncnonb30BaHns AononHMTenbHoro BHeiuHero 
3Y. 

B aHanoroBOM pe>KMMe noABM>KHan 
paAMOCTaHAMfl 3aHMMaeT ab© MacTOTbi - OAHa 
Anfl nepeAann ; a APyraa - A^fl npneMa. B 
i4MObpoBOM pe>KMMe Ana 3Toro o6bNHO He 
Tpe6oBanocb ABe nacTOTbi, nocKonbKy 
noABM>KHafl paAnocTaHAH^ Morna 6bi npuHUMaTb 
b Apyroe BpeMfl, OTfiMHHoe ot no^BneHM^ 
BpeMeHHoro OKHa atis nepeflann. OAHaKO, tsk 
KaK noABH>KHafl pa am ocTa h 14 n a cornacHO 
HacToauaeMy n3o6peTeHMio Aon>KHa 6biTb 
coBMecTMMoCi c coBpeMeHHbiMn aHanoroBbiMn 
cpeACTBa mm CBA3H, to OHa Ha caMOM p,ene 
pa6oTaeT Ha OTAenbHOM nacTOTe pnn 
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i^ncjDpoBoro npweMa w nepeflaMH. CucreMa, 
Ha3biBaeivia5i "BpeMeHHbiM AynneKcopoM", 
i/icnonb3yeTCH TaK, hto OHa He nepeAaeT 
paAnocurHan b MOMeHT npweMa. llopsAOK 
BbinonHeHUfl BpeMeHHoro flynneKca 
3ai<nK3MaeTCfi b ncnonHeHMM 

nocneflosaTejibHOCTM 

nepeflaHa-npneM-CKaHMpBoaHMe-riepeAaHa-rip 
neM-CKaHMpoBaHne, 3aHHMaK)LL|afl 6 BpeivieHHbix 
okoh, onucaHHbix HHwe. TaK KaK tohho TaKaa >Ke 
onepai4M5i BbinonHfleTca b nape BpeivieHHbix 
okoh (1 m 4, 2 m 5 mjim 3 n 6), to noABH>KHafl 
paAnocTaHL^n?! wvieeT fleno c KaApoM, KOTopbitf 
3aHHMaeT nuLUb 3 BpeivieHHbix OKHa (20 mc). 
KaAP BbinojiHJieTcyi ABa>KAbi, hto6u nonynwTb 6 
BpervieHHbix okoh (40 mc), KOTopbie onucaHbi b 
nop^AKe, KOTOpbiti no3BonaeT nepcneKTHBHbiM 
noABH>KHbiM paflnocTaHUMflM nepeAaBaTb nuLUb 
bo BpeMfi no^BneHME nepBoro BpeMeHHoro OKHa, 
a npMHMMaTb - bo Bpeba nonBiieHMfl Broporo 
BpeMeHHoro OKHa, OKWMaa k TOMy >Ke 
onpeAeneHHyjo nacTb MHcjDopMai^MM, 

Heo6xoAMMyHD Ana npeACTaBneHwa peneBoro 
curHana, AoGnBaacb TeM caMbiM eu^e OAHoro 
npewMymecrBa. 

CornacHO 4>mt. 1 (fcunbTp AynneKcopa 100 
o6ecnennBaeT BbinonHeHne nonHofi flynneKCHofi 
onepai^MM b aHanoroBOM pexHMe c 
pa3fleneHneM cnmanbHbix KaHanoB nepeflaHM w 
npneMa. OGLAaji aHTeHHa noAcoeAMHfleTcsi k 

p03eTOHHOM HaCTH COeAUHMTeJIfl J2, 

pacnono>KeHHoro co cropoHbi paAnocraHL^nn. 
3tot coeAMHurejib J2 npoxoflur CKBOsb 
ariJOMMHueBbiM Kopnyc v\ noAcoeAMH^eTC^ 
Hanp^Myio k nenaTHOM nnaTe co cxeMofi. 
BbicoKonacTOTHbiM bxoa k AynneKcopy 100 ha©t 
ot ycmiMTejifi moluhocth nepeAaTHMKa 117. BM 
BbixoA ot AynneKcopa 100 Bbixoflur k nepBOMy 
BH ycuriMTeriKD 101 cxeMbi npneMHMKa. 

CxeMa nepeAann BKnionaeT yMHOKWTenb 
113, MOAy-n^Top l/Q 115, CMecMTerib 116, 
KaHanbHbiM cnHTe3aTOp 110, cxeMy 
perynnpoBaHMJi molahocth (He noi<a3aHa) v\ 
yckinnTenb moluhoctm 117. B AaHHOM npuMepe 
peajinaai^MM TaKaa cxeMa paSoTaeT b npeflenax 
nacTOTHoro A^ana30Ha ot 824,04 ao 848,97 
MV\\. MoAynfii4MJi ocymecTBnfleTCfl b 
MOflyn^Tope \fO 115, Hecymafl nacTOTa atia 
KOToporo nocTynaeT c BbixoAa, t. e. 
yMHOKMTerifl 113 c HacToroki 116,64 Mri4. 
HacroTa nepeflann reHepwpyeTcq b pesynbTaTe 
cMeiueHHFi nacTOT Ha BbixoAe KaHanbHoro 
cnHTe3aTopa 110, KOTopaa M3MeH£eTca 
Syc^epHbiM ycujiMTeneM 111 n buxoahum 
cwmanoM MOAynsiTopa l/Q 115. 
MoAynnpoBaHHbiPi cuman 3aTeM ycminBaeTca, 
npoxoflfi CKB03b KacKafl c perynwpyeMbiM 
KO9CjDC|DMI4MeHT0M ycujieHi/ifi 117a, M 
OTcf)MJibTpoBbiBafOTC?i cfwnbTpoM TX nepeA 
noAanew b nnHeMHbiM ycuriMTenb molahoctm 
117c. 

l~lpoivie>KyTOHHa?i nacTOTa nepeAaTHMKa TX IF 
HOMMHanoM 116,61 Ml~n reHepwpyeTCfl b 
pe3yribTaTe nepeMHOKeHna Ha KoscjDqbui^neHT c 
noMOLAbK) yMHO>KHTen3 113 onopHoro curHana 
ot reHepaTopa onopHoro nnn 3aAaioLnero 
reHepaTopa 112. 

CxeMow ynpaBJieHMJi MOLHHOCTbio nepeflann 
(Ha pucyHKe HeT) mo>kho Bocnonb30BaTbCfl KaK 
cxeMOM perynnpoBaHMR BH moluhoctm c 
3aMKHyToCi i^enbio o6paTHOM cba3m. 3Ta cxeMa 
BKiiMDHaeT HanpaBneHHbifi coeflMHUTejib 118, 
AHOAHblM ASTeKTop molahoctm 119 c ahoaom 
TeMnepaTypHOM KOMneHcaijHH m 

MMKpoKOHTponnep 120 BMecTe co cxeiwaMW 
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aHajiorc-i^McJopoBoro npeo6pa30BaHM?i (AL^), 

BKJlKJMeHHblMM b CnMC 124 

HanpaBneHHbiM coeAUHMTerib 118 
npon3BOAMT Bbi6opKy BXOAHoro curHana BM 
ycuriMTerifl mou4hoctm 1 1 7c, nocTynaromero b 

flMOAHblM ACTeKTop MOLUHOCTM 119. BblXOA 

nocTOAHHcPi cocTa bji r k) ii^ePi 3Toro A^TeKTOpa 
119 KOMneHCMpyeTcq amoaom c TeMnepaTypHow 

3aBHCMMOCTblO. BblXOflOM fleTeKTOpHOM cxeMbi 

jqBJijqeTcyi Hanpfi>KeHne nocTO^HHoro to Ka, 
CB?i3aHHoe c ypoBHeM molu,hoctm HecymeM, He 
3aBixicMMoe ot TeMnepaTypbi OKpyaojomefi 
cpeAbi . 

Hanpq>KeHMe nocTO^HHoro TOKa ot 
HanpaBfieHHoro CTBeTBHTenyi 118 nocTynaeT b 
cxeMy AL4n, pacnorio>KeHHyK3 b CnHC 124, 
KOTopaa ounc^poBbiBaeT aHanoroBoe 
Hanp?i>KeHMe v\ OTCbinaeT ero b 
MUKpoKOHTponnep 120, rAe oho MoweT 6birb 
ycpeAHeHO L4Ma>poBbiM cnoco6oM nepeA 
KOMnpeccnew ao OAHoro M3 HecKonbKMX 
>KenaTeribHbix onopHbix ypoBHeM, m 
peryriMpyeMoe BbixoAHoe Hanp?i>KeHne 
ycunnTerifl molahoctm 117c npMBOAMT 
Hanp?i>KeHMe HanpaBfieHHoro OTBeTBMTenji 118 k 
Bbi6paHHOMy cpeflHeMy ypoBHra. 

MoLi^HOCTb HecymeH MO>KeT 6biTb 
OTperynnpoBaHa nepeMeHHbiM ynpaBJiFuomuM 
Hanp^eHMew, npnno>KeHHbiM k ycMnnTenio c 
APy (aBTOMaTunecKUM perynnpoBaHneM 
ycuneHUfl) 117a, nepe3 cxeMy AL|n, 
pacnorio>KeHHyio b CnHC 124. 3to no3BOJi5ieT 
ypoBeHb BH BXOAHoro Hanp^>KeHM?i 
B036y>KAeHM5i M3MeH^Tb b npeAenax 
Heo6xoAMMoro Anana30Ha peryriMpoBaHkm 

MOLAHOCTH B JlMHeMHOM yCMJlMTefie MOLAH0CTH 

117c, coxpaHa^ OAHOBpeMeHHO pa6oTy 
KacKaAHOM i4enoHKH nepeAaTHMKa b riMHeMHOM 
pe>KHMe. BbixoflHoPi cuman BM moiuhoctm 
nMHeMHoro ycunnTenfi npn6nn3MTenbHO paBeH 

5,5 B3TT, COOTBeTCTBy K) U4 M M 3 BQTTQM B 

aHTeHHOM coeAUHMTene J2. B cnynae 
peann3ai_^MM pyHHoro nopTaTMBHoro 

paAMOTenecjDOHa c AByMfl pe>Ki/iMaMM pa6oTbi 

ypOBeHb BblXOflHOM MOLL^HOCTH HaXOAHTGfl TAe-TO 

Ha ypoBHe HH>Ke 0,6 bstt. 

CxeMa npneMa paSoTaeT b nacTOTHOM 
Anana30He ot 869,04 ao 893,97 MTi^ m mo>kct 
6biTb cynepreTepoAMHHbiM npneMHMKOM c 
Abomhnm npeo6pa30BaHneM c nepBOM 
npoMe>KyTOHHOM nacTOTOW (IIM) 71,04 MTi^ w 
BTopoPi l~IM 600 kTi4. KaHanbHbiM cnHTe3aTop 
nacTOT 110 oSecneni/iBaeT peryni/ipoBKy nacTOTbi 
cumana nepBoro reTepoAMHa, pacnono>KeHHoro 
c npaBOM CTopoHbi cxeMbi npneMa. KaHanbHbiw 
cnHTe3aTop nacTOT 110 nepecTpaMBaeTca b 
Anana30He ot 940,68 ao 965,61 MTl^ c 30-^ 
npupaLAeHMSMW. 

CxeMa npneMHUKa BioifonaeT BH ycunnTenb 
101, BM nonocoBOM cj^nnbTp 102, nepBbiM 
CMecMTenb 103, 71,04-Mri4 KBapi^eBbiM cj^nnbTp 
104, BTOpoe coneTaHMe cxeM 3aAaioinero 
reHepaTopa, yc^nnTen^, CMecnTenw 106 n Asa 
BTopbix nH-cjDMnbTpoB 107, 108. 

BM bxoahom cuman ot aHTeHHbi nocTynaeT b 
npneMHMK nepe3 AynneKcop (aHTeHHbi^ 
nepeKnioHaTenb) 100. 3tot curHan nonaAaeT b 
BH ycunwTenb 101, rAe oh ycunnBaeTCii 
npnGnn3MTenbHO Ha 1 6 aB. 3aTeM curHan 
noAaeTcq Ha bxoa ct>wnbTpa 102 npMeMHMKa 
flynneKcop 100 m cJ^nnbTp 102 o6pa3yioT nepByio 
cxeMy noAaBneHwsi noMex ot 3epKanbHoro 
KaHana, KOTopas orpaHMHMBaeT npoxoA nacTOTbi 
KaHanbHoro ci/iHTesaTcpa b aHTeHHbiM bxoa h 
3aLAMLnaeT npneMHMK ot neperpy3KM 
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nepeflaBaeMbiM nepeflaTH m kom curHanow. 

BbixoflHoPi CMman c£nnbTpa npneiviHMKa 102 
nocTynaeT b nepBbiw CMecnTerib 103, r^e oh 
CMeiui/iBaeTca c cumanoM ot KaHanbHoro 
reHeparopa 110, nocTynaKnnnM nepes 
6ycjDepHbiM ycunnTenb 111 m cjsmibTp 105. 
BbixoflHOM cuman CMecnTejisq HanpaBnaeTCfl b 
nepBbiM nM-c^nnbrp 104. BbixoflHOM cuman 
c£nnbTpa noflbrmeTCfl b cxeivie 106, 
cocTaBfiBHHOM M3 3aAaioLnero reHepaTopa, 
ycwnnTena \a CMecnTena, r,qe oh npeo6pa3yeTca 
c noHM>KeHMeM nacTOTbi b 6noKe 106 p,o 600 Kl~i4. 
riocjie noHM>KaK)L4ero npeoo"pa30BaHwa curHan 
cfcwnbTpyeTca flsyiyq cfcMnbTpaMH 107 m 108 n 
yckinnBaeTCfi MHoroKacKaflHbiMM ycunMTenaMW 
106c m 106d. 600-Kri4 curHan MMeeT dpasy \a 
aMnnnTyfly, M3MeHafOLHwecfl bo bpomohm. 
^aKTunecKH njooow paAwocuman Booo~Lne 
MoxeT SbiTb npeflCTaBneH c cjDa3oft\ 
M3MeHqK5U4eMcn bo bpsmghm . 

\A Hao6opoT ; paflnocMrHan mo>kho 

paCCMaTpMBaTb KaK CJ10>KHblM BeKTop, 

AewcTBHTeribHayi m MHMMafi cocTaBrififOLUMe 

KOTOporO M3MGHflK)TC?l BO BpOMeHM. fljlfl TO TO, 
HT06bl BbinOJlHMTb flMCKpeTMSai^HHO 600-Kfl^ 

ci/imana nH Ana nocnepy\G\i\Q\A u^appoBoPi 
o6pa6oTKM, mo>kho nnoo pa3flenMTb ero Ha 
flewcTBHTenbHyfo m MHUMyto CQCTaBnaK>Lnne, 
Koropbie 3areM b OTfleribHocTM npeo6pa3yioTca 
b i4ncf)poByfo cjDopiviy (TaK Ha3biBaeMbm cnocoo" 
npeo0pa3OBaHna I, Q), nn6o mo>kho 
npeo6pa30BaTb curHan, CBa3aHHbifi c 
aivinjiMTyflOM, m cum an, coAepwaLAHM cpa30Byfo 
MHcfcopMaLinfo (TaK Ha3biBaeMbitf cnocoo" 
npeo6pa30Ba hi/is LOG POLAR). riocneAHi/iM 
cnoco6 wcnonb3yeTca b npenno>KeHHOM 
npuMepe peanL/i3au,MW HacTosmero 
n3o6peTeHwa. TaKWM oSpasoM KacKaflbi 
rN-ycunnTena 106c, 106d reHepupyiOT curHan, 
nponopi^MOHaribHbiCi norapnqbiwy aMnnnryflbi, 
Ha3biBaeMbii?i RSSI (nHAHKai4Mfl Hanpfl>KeHHOc™ 
paAHOCumana), n xecTKO orpaHi/HeHHbin 
6QO-kI~l4 curHan [~IH, coAep>icaLHMM c£a30ByK) 
HHCpopMaunfo, npuneivi ooa CHmana nocTynatoT 
b yAo6HOM cpopMe Ana aHanoro-i^MqbpoBbix 
npeo6pa30saTeneM (ALjn) Ana LiwcJjpoBoro 
npeo0pa3OBaHki5^. 

Cnocoo" n3BneHeHMa 3HaneHMM 
cocTaBna^oLnnx cno>KHoro BeKTopa us 
paAMOCMTHana LOG POLAR onMCbiBaeTca b 
aiviepuKaHCKOM naTeHTe N 5048059, KOTopbiw 
BKnjoneH b flaHHyio 3aaB«y KaK ccbmoHHbiM 
MaTepMan. Cnoco6y LOG POLAR TpeSyeTca 
3HaHeHne OLjuqbpoBaHHoro cjDa30Boro yrna 
paAMOCMTHana (BM). ripeAno>KeHHbiM cnoco6 
pacKpbiBaeTcyi b aiviepuKaHCKOM naTeHTe N 
5220275. flpyrwM npwroAHbiM b ashhom cnynae 
cnoco6oM aBnaeTca cnoco6, KOTopbiM 
onucbiBaeTca b aiwepuKaHCKOM naTeHTe N 
5084669 m o6a yKa3aHHbix paHee naieHTa 
npuBefleHbi b flaHHOM 3a?iBKe b cnncKe 
ccbinoHHaro MaTepnana. 

Tp^ Tuna 3Y mo>kho kicnonb30Barb b 
paAnocTaHi^Mfix, pa6oTajoLnnx b AByx pewnMax 
HacToaLL^ero nsoOpeTeHna, KOTopbie npuBefleHbi 
Ha cf)Mr. 2. nporpaMMnpyeivioe 
CBepxonepaTMBHoe I~l3y 136 o5-beiviOM 256k x 8 
(256 Knno6^T) ncnonb3yeTca rt\9\ xpaHeHna 
MMKponpoi4eccophioro KOfla o^epa^^1n m neTbipex 
KOMnneKCOB koadb onepau,wn, KOTopbie Hy>KHO 
OTbiCKaTb n 3arpy3HTb b LillCoB 142, 144 b 
caoTBercTByHDLi^ee BpeiviR CymecTByeT TaKxe 
aneKTpMMecKH CTMpaeMoe nporpaMMnpyeivioe 
n3Y o6"beMOM 8k x 8 (3Cnn3y) 134, KOTopoe 
npeAHa3HaMeHO Ana napaMeTpoB, KOTopbie 
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Moxer o6HOBMTb a6oHeHT n coxpaHHTb bo 

BpeMfl OTKnhOHeHUfl MCTOHHMKa nHTaHM5q, 

HanpuMep ypoBeHb rpoMKOCTH, HanMeHOBaHne n 
nopaAKOBbiPi HOMep 3anncn n t.a. M HaKOHeu, 
CTaTunecKoe 3ynB o6-beMOM 8k x 8 Tpe6yeTca 
Mni<ponpoL\eccopy Ana ncnonb30BaHMfi b 
KanecTBe CBepxonepaTMBHoPi naivm™ Ana 
xpaHeHMa coAep>KMMoro nocne npepbiBaHna \a 
T-A. 

Pe3epBHa5i nacTb 06-beiwa v\ 
ObiCTpoAOMCTByK3U4SM naiviaTH 136 m naMfiTM 
3Cnn3y npeflycMOTpeHa Ana KOAa 
"caM03arpy3KM". 3tot koa SyAeT ncnonb30BaH, 
ecnn m KorAa paAMOCTaHi^na A°n>KHa 6biTb 
3arpy?KeHa coBceM HOBbiMM nporpaMMaMM. 

B paAMOCTaHU,MM, pa6oTaK)Li4ei?i b AByx 
pe>KHMax, MMeeTca ABa UIICob (uwcfrpoBbix 
npoueccopa cumanoB). Oamh 14I1C 144 
BbinoriHJieT Bee cj^yHKi^nn nepeAann, a ApyroM 
I4nc 142 BbinonHneT Bee 4)yHKi4MM npneivia. 
Ka>KAbiM I4IIC o6ecneHWBaeTcq OTAenbHOM 
cnei^nanbHoPi TaKTOBOM nacroTOM ot 
MHTepqbeMca L4I~IC TMna KATIE 122. Ka>KAbiM M3 
TaKTOBbix curHanoB HMeeT nacTOTy 19,44 MTi^. 
U,nCoB 142, 144 3a oahh i^MKn BHeiUHero 
TaKTOBoro cwmana BbinonHaeT OAHy KOMaHfly, 
nosToiwy ohm MoryT pa6oTaTb Ha nacTOTe 19,44 
MTl^. TaKTOBaa nacTOTa, Bbi6paHHaa c 
B03M0>KH0CTbJ0 MaKCMManbHoro o6"beAHHeHna 
Koni/inecTBa A^Tanew, ncnonb3yeMbix b 
aHanoroBOM n i^mc^pobom pe>KMMax, Aon>KHa 

6blTb npOM3BOAHOM yMHO>KeHMa HaCTOT 8,30 M 

48,6 kTl^. HanMeHbLLiaa o6Li^aa nacTOTa paBHa 
9,72 MTl^, noTOMy hto cnTMManbHbie TaKTOBbie 
nacTOTbi nna HacTOHLAero ^3o6peTeHH5R o6bNHO 
aBnawTca npon3BOAHOM nacroTbi 9,72 MV\\. 
MacTOTa 19,44 paBHa BbiGpaHHOMy 

K03CjDC^MI4MeHTy yMHO>KeHMfl, npHHSTOMy B 

npeAnoxeHHOM npniviepe peannsai^nn 
HacTonLnero H3o6peTeHMfl. 

Ka>KAbM L^nC 142, 144 HMeeT ABa 
nocneAOBaTenbHbix nopTa (MHoropa3pfiAHbiM 

BXOA H BblXOA). OAMH AByCTOpOHHMM nopT B 

Ka>KAOM uy\C ncnonb3yeTca HHTepcjDeficoM 
(MUKponpoi^eccopoM 120). V\ep&^\ou\\A\A l\UC 
144 pa3AenaeT BTopoM nopT Mex<Ay AaHHbiMW 
MKM-cumana MMKpocjDOHa (PCM DSPMIC) n 
AaHHbiMM nepeAann BH cnmana (DSPC 
RXDATAI) : a npUHMMaHDLAMM L4IIC 142 
pa3AenseT cbom btopom nopT MexAy AaHHbiMM 
MKM-curnana rpoMKoroeopnTenq (PCM 
DSPEAR) n AaHHbiMM npneMa BH cnmana. 

Ka>KAbM U, nc 142, 144 ooecne^eH 3ynB c 
n3y c nporpaMMaMM caM03arpy3KM o6"beMOM 2K 
cnoBa. 06a L4IIC 142, 144 3arpy>KaiOTca npn 
BKnKJMeHMM nnTaHMsq nporpaMMHbiM 
o6ecneHeHneM Ana o6pa6cTKW aHanoroBbix 
curHanoB npn paSoie no ynpaBnafOLAeMy 
KaHany, hto 6yAeT pacKpbiTO Gonee noApo6HO 
Aanee. Ecnn HasHanaeTca KaHan aHanoroBOM 
peneBow cba3h, to koa y>Ke HaxoAHTcyi b L4I~1C 
142, 144 Ana McnojiHeHM^ paOoTbi. EcnM 
Ha3HanaeTca l^mc>pobom KaHan, to 06a Ljnc 
142, 144 3arpy>KaK)Tca HOBbiM nporpaMMHbiM 
oSecneneHMeM Ana paooTbi b pe>KMMe 
i4MCjDpoBoro paAMOCMTHana M3 3ynB 148, 150, 
KOTopbie ynpaBnajoTca ynpaBnatomMM 3ynB 

l4nC 146. B MOMeHT OKGHHaHMa L^McjDpoBoro 
Bbi3oea Mnw aBTOMaTnnecKoro nepeKJifOHeHUfl Ha 
aHanorGByio coTOByK) RHeMKy L[I~IC 142, 144 
CHOBa 3arpy>KaK)TC5q nporpaMMHbiMM 
cpeACTBaiwn pa6oTbi b pexuMe aHanoroBoPi 
paAMOCBasM. 3arpy3KM nporpaMMHbix cpeACTB b 
I4nc MAyT nepea rnaBHbiPi MHTepcjDePic 1/ Ha 

BblCOKWX CKOpOCTflX (4,86 MfL|). 
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TnaBHOM MacTbfo noflBM>KHoPi paAwocTaHi^HM 
fiBn^eTca cxeMHbiw KpwcTann CnMC 122 c 
KOflOBbiM HanMeHOBaHneM "KATIE" (dpwr. 2), 
KoropbM coxpaHJieT bcio cno>KHyLO BpeMeHHyfc 
cnHxpoHH3ai4HK), Heo6xoflMMyK) flnfl unqbpoBoro 
pe>i<HMa paGoTbi. CnHxpoHM3ai4n?i 
ooecnennBaeTCfl 20-MceK KaflpoM. 
OnpeAeneHHbie co6biTW?i BCTpeHafOTCfl bo 

BpeMfl flefiCTBHH Ka>KflOrQ H3 3TMX KaflpoB, 

Hanpniviep BKnKDHSHne nepeflaTHMKa, BKnfOHeHne 
npneMHMKa m t. A- 3th coo"biTH?i 

CHHXpOHM3MpyK)TCfl, T.e. CHHXpOHM3ai4Hfl 

BKJiHDHeHMfl n BbiicnioHeHMW ynpaBnaeTCfl 
reHeparopoM TaKTOBbix HMnynbcoB, 

BKJINDHeHHblM B COCTaB MMKpOCXOMbl KATIE, 

co3flaK3U4ero CTpo6-wMnyjibCbi ATifl pa3HMHHbix 
nacTGM annapaTypHbix cpeflCTB. 

BCfl MHCf)OpMai4Hfl O CHHXpOHl/l3ai4MH H 

MacTOTe M3BneKaeTCfl M3 nepeflaBaeMoro 
6a30Boi?i paflnocTaHi4neM curHana xopoiuo 

M3BGCTHblM CnOC060M. llpneMHblM L[nC 142 

onpeflenfleT BpeMeHHbie h nacroTHbie c6om aha 
nocTynarauj.ero curHana w coo6u4aeT o hmx b 
MMKponpoi^eccop 120. MuKponpoi^eccop 120 
3aTeM nepecTpanBaeT reHepaiop 

CTpoSnpoBaHMfl m n3MeHfieT onopHyio nacTOTy 
reHeparopa TCXO (3aflaK3LHMM reHepaTop c 
KBapi^eBOM cra6"nnn3anneM) Ha 

cooTBercTByfomyK) BenuMMHy, cftopMi/ipya Komyp 
ynpaBneHMfl nacTOTOM BToporo nopsAKa, 
peann30BaHHoro L^cjDpoBbiM cnocoGoM. 

riOMTH BCe CjDyHKLiMM paAHOCTaHLJUH 

npoxoflflT nepe3 nnn HeKOTopbiM o6pa30M 
ynpaBrmfOTCfi CnMC 122 Tuna KATIE. Oaholi I/I3 

B3>KHeMLJJMX CjDyHKI^MM MMKpOCXeMbl 122 TWna 

KATIE flBnaeTCfl npneivi BbixoflHoro onopHoro 
noTeHi^naribHoro curHana 3aAaK>mero 
reHeparopa n cfcopMi/ipoBaHwe TaKTOBoro 
curHana np^Moyro/ibHOM a^opMbi, coBMecTWMoro 

CO CXeMaMU TpaH3MCTOpHO-TpaH3WCTOpHOH 

nornKM, m HecKoribKMX TaKTOBbix cunnanoB, 
nonyHeHHbix MeTOflOM flejieHun, ppn 
pacnpe-AeneHMfl Me>i<Ay ApyrnMM L^ncJ^poBbiMn 
ycrpo^cTBaMH. 

1/lMeeTCfl flOKyMeHTai^Mfl (N 10262-RCP 101 
637/C) co cnennc^nKai^neCi, A^TanbHO 
pacKpbiBafOLi4ei?i Ka>KflbiM cjDyHKL^OHanbHbifi 6tiok 
CnHC 122 Tuna KATIE. 

BTopow BapnaHT ncnonHeHi/m CnMC Tuna 
KATIE MMKpocxeMa KATARINA BKniOHaeT 
MMKponpoi^eccop Z80 m 6tiok ynpaeneHMq 
naMflTbra AJi^ pacL^^ipeHna aApecyeMOM naivm™ 
3a npeAeribi 64 K6awT, a TaiOKe cxeMbi c 
noHH>KeHHbiM noTpeorieHneM moluhocth b 
pe3epBHOM coctojihmm An* npoAneHHfl cpoKa 
cny>KO"bi aKKyMynjRTopoB. MMKpocxeMa KATIE 
wnw KATARINA o6naAaeT qbyHKi^ki^MM, KOTopbie 
TpeGyjoTcq b nepByfo onepeAb b py<-iHOM 
nopiaTMBHOM paAMOTejiecfjoHe, a TaiOKe 

qbyHKL^WfllVIM, MCnOJ1b3yeMblMM nOABH>KHOM 
(aBTOM06nnbHOll) paflnocTaHi4i/iefi. 3tm cjDy hkl^mh 
BKnioHaKJT ynpaBJieHMe HHTepcjDewcoM 

CKaHMpOBaHMfl COCTOflHMfl MaJlOfi KfiaBMLUHOM 

naHerin, cjDopMMpoBaTerieM cumanoB Anq 
MHAMKaTopa, nepeAasaeMbix no LunHe l 2 C 
(npeAHa3Ha4eHHOM a^i^ nepeAaMM A a h h bix no 
npoTOKony o6ivieHa Me>KAy cxeiviaMU, 
pacnono>KeHHbiMM Ha KpucTanne MUKpocxeMbi), 
reHeparopoM npeAynpeAHTexibHoro curHana 

TOHanbHOM MaCTOTbl M HeKOTOpbIMM 

BcnoMoraTenbHbiMn cj^yHKi^MfiMM BBOAa-BbiBOAa 
AaHHbix. 

Ha dpw. 4 npeAcraBiieHa cjayHKUMOHanbHafi 
6noK-cxeivia CnHC Tuna KATIE, 
Bocnpon3BOAflLi-\ayi rnaBHbie Tunbi MHTepqbeMca 
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cumanoB, noflBJinjoineroca bo BpeMfl 
pa3nwHHbix pe>KMMOB pa6oTbi. Ha opur. 6 - 
cxeiviaTUHHoe H3o6pa>KeHne MUKpocxeMbi 
"ABBIE" n HM3KOHacTOTHbix KaHanoB. 

PeneBoPi koabk (KOAep-AeKOAep) 

MUKpocxeMbi ABBIE npeo^pasyjOT aHanoroBbie 
peneBbie cumanbi b i^Mcj^poBbie cumajibi, \a 
Hao6opoT. CornacHO HacTOjqLLieMy n3o6peTeHMio 
i^ncppoBbie peneBbie curHanbi ncnonb3yfOTCfl 
Aawe An^ peannsai^nn pe>KHMa 
npneMa-nepeAaHM aHanoroBbix HM cumanoB, 
COBMeCTMMblX co CTaHAapTOM AMPS 
(aHanoroBoPi paAHOTenecj^oHHofi coTOBoi/i 
paAwocBfisn) PeMeBOM koask b npeAno>KeHHOM 
npuMepe peann3ai4MM co6paH rnaBHbiM o6pa30M 
Ana ncnonbaoBaHMfl KOA^ipoBaHUfl 
AenbTa-MOAynfluneM c KOMnaHAH poBaHneM npn 
AMCKpeTH3ai4nn aHanoroBoro curHana penn. 
flejibTa-MOAyri^LlMfi c KOMnaHAwpoBaHneM 
ncnorib3yeT He orpaHMHeHne LuyMa, a 
KOMnaHAnpoBaHne (KOMnpeccup ypoBHfi 

rpOMKOCTH B OAHOM MeCTe M BOCCTaHOBneHMe 

ero npn pacujMpeHuw b APyroM MecTe). 

Han6onee ninpoKO M3BecTHbiM npuHi^nn 
KOMnaHAnpoBaHHOM A ej-1 bT a - m o Ay n fi n m m 
Ha3biBaeTC?i {\Qnb>Ta-Mopyn5\uy\Gv\ c nnaBHO 
n3MeHfleMOM KpyTH3HOM unM CVSD-MOAynfli^nePi 
m 6bin Mcnorib30BaH b Tex npaKTunecKnx 
cnynafix, rAe AeribTa-MOAy-TiflL^a c hmskom 
CKopocTbra nepeAann ABOUHHbix cmmbojiob Bbina 

KOHeHHOM CpOpMOM KOAMpOBaHUfl, B KOTOpOM 

peMM 6bina HeooxoAHMa Ana nepeAa^n v\nv\ 

XpaHeHMfl. npUHflTO CHMTSTb, HTO 

Mcnonb30BaHMe CVSD-MOAyJifii-luM KaK ochobn 
Ann ABOMMHoro AUn, AHCKpeTM3npyK)LHsro c 
M36biTKOM, Tpe6yfomero npope>KMBaHMfi bxoahom 
nocneAOBaTenbHOCTM MMnyribcoB m 

AMCKpeTM3ai4MM C nOHl/1>KeHHOW H3CTOTOM 
OTCHeTOB, AOJl>KHO SblTb ocno>KHeHO 

HenMHeMHOCTbK), npucyLi^eM npoi^eccy 

KQMnaHAMpOBaHUfl. TaK KaK OTO HeB03MO>KHO 

noAo6HO HeKOMnaHflMpoBaHHOM 
AOJibTa-MOAynyii^MM, ABOUHHbiM noTOK npocTO 
c|D^nbTpyeTC5i. 3Ta npoGneMa pa3peiuaeTCFi b 
HacToaLi^eM M3o6peTeHi/in ncnonb30BaHneM 
i^ncjDpoBoro cnnna6nnecKoro cnoroBoro 
qbunbrpa v\ ncnonb30BaHneM i^ucJdpobom 
BenMHMHbi, nonyHeHHoi?i b npoi^ecce 
npope>KMBaHM$q bxoahom nocneAOBaTenbHOCTM 
MMnyribcoB. 

KoAep peneBoro curHana 6yAeT onucaH co 
ccbinKotf Ha c|Dnr. 12. CornacHO dpv\r. 12 bxoahom 
peneBOM cm man cjDnnbTpyeTcq cjDMnbTpoM 

HM>KHMX HaCTOT 180 TOnbKO C TeM, "HTO 

Tpe6yeTcsq ncKJifOHMTb HanoxeHne cneKTpoB c 
TaKTOBOM ^acTOTOM AenbTa-MOAyrifii4MM . B 
npeAnoxeHHOM npMMepe peann3ai4nn TaKTOBas 
nacTOTa AenbTa-MOAynqi^MM paBHa nn6o 200 
K6mt/c, nn6o 240 K6mt/c, npwneM 

COOTBeTCTByHDLLiMM KOSCjDCjDML^MeHT 

AMCKpeTH3ai4HM c M36biTKOM paBeH 25 nnn 30. 

OTqbunbTpoBaHHbiM peneBow ci/irHan 
nocTynaeT Ha oamh M3 bxoaob KOMnapaTopa 

181, CpaBHMBaiOLAHtf c BblXOAHbIM curHanoM 

rnaBHoro MHTerpaTopa 186, noAaBaeMbiM Ha 
BTopoti BXOA- B npeAnoxeHHOM npMMepe 
peann3ai4MM maBHbiM MHTerpaTop cocTaBneH M3 
KOHASHcaTopa, BKmoneHHoro MeKAy bhxoaom 
nporpaMMnpyeMoro reHepaTopa TOKa 185 m 
3a3eMneHweM. riporpaMMnpyeMbiM mctohhmk 
TOKa 185 cnocoSeH BbiAaBaTb nn6o 
yBennHUBajomeecsi 3HaMeHne TOKa, 
BbueKaHDiAero M3 MCTOMHMKa TOKa, 
M3roTOBneHHoro Ha 6a3e TpaHSMCTOpoB P-Tuna, 
nn6o cnaAaraLneecs 3HaneHMe TOKa, 
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BblTeKaK) Libera M3 MCTOMHMKa TOKa, 

n3roTOB/ieHHoro Ha 6a3e TpaH3HCTopoB N-Tuna, 
T3K, mto Hanp?i>KeHMe Ha KOHAeHcarape MO>t<eT 
yBennHMBaTbCfi flMCKperHO mjim yMeHbwaTbCfl 
AUCKperHO, KOTopoe OTcne>KMBaeT peneBOM 
CMman. llonfipHOCTb M3MeHeHna, njifoc mjim 
MMHyc, onpeflenaercfi ob"bMHO KOMnapaTopoM , 
npuHMiwajoLUMM peiueHne Sonbiue nnn MeHbLue, 

KOTOpOS 3aperHCTpMpOBaHO KSOKflbIM TaKTOBbIM 

HMnynbCHbiM curHanoM BpeivieHM b nepBOM 
TpurrepHOM KacKaAe CABMraromero perncipa 
182. TaKoe ynpaBneHne BbinonHfleTCfi b 
3aBMCMMocTM ot Toro, nojiyHMn nn pa3peujeHMe 
reHepaTop TOKa P-Tnna v\nv\ N-Tuna. 

CflBurafOLHHM perncTp 182 k TOMy >Ke 
3aflep>KHBaeT nepeflany pei_ueHHfl 6onbLLie mjim 
MeHbLue 3a cner Tpex nocneAyjoLAMX KacKaAOB 
T3K, hto neTBepToe M3 nocjieAOBaTeiibHO 

npMHSTblX peLUeHMM nOflBTiaeTCfl B L^CjDpOBOM 

cnnna6n^ecKOM cfwnbTpe 183. B 3aBwcwiviocTH 
ot xapaKTepa MeTbipex pei_ueHMW 
cunnaGnHecKUM c^nnbrp nn6o Hapaix^MBaeT 
12-6mtobyk) BeriMMMHy Ha oahh 6mt mjim flBa 
6nTa, jim6o yMeHbwaeT sto 3Ha>HeHMe Ha oamh 
6ht nnn ABa 6nTa nnn ociaBrmeT 6e3 
H3MeHeHna. rionyneHHoe b pe3yribTaTe 
1 2-6nTOBoe 3HaneHne npeAcraBnaercfl 
CTyneHHarooepa3HbiM cnocoooivr KOTOpbiM 
6yAeT ncnorib30BaH npn Hapau4i/iBaHnn mum 
CHM>KeHMM Hanp^>KeHMq rriaBHoro MHTerpaTopa. 
3to 12-^MroBoe L^cjspoBoe npeACTaBneHMe 
CTyneHMaroo6pa3Hoti BennnnHbi ncnorib3yeTCfl 
Ana nporpaMMMpoBaHMfl ypoBHfi TOKa 
reHeparopoB TOKa 185 nepe3 1 2-pa3pHAHbiM 
UAn 184. B npeAnoxeHHQM npMMepe 
peariM3ai4MM 12-pa3p^AHbiM UAn o6pa3yeTca 
pacLi^enrieHMeM 1 2-pa3pflAHoro cnoBa Ha TpM 
4-paspaAHbix nony6Mra, KOTopbie Mcnorib3yioTcq 
Ann perynwpoBaHMfi BenM^MHbi TOKa b Tpex 
naparuiexibHO BKnjoneHHbix reHepaTopax TOKa, 

MMefOLLiMX COOTHOLlieHUfl TOKOBblX BeJIMHMH 

1:16:256. Tok ot Ka>KAoro M3MeHfleTC?i 

COOTBeTCTByHDLI^MM 4 pa3p^AHblM ynpaBJlfllOLAMM 

noryoafiTOM, KOTopbifi M3MeH5ieT niMpMHy 
TOKOBoro MMnynbca Ha oaho M3 16 3HaneHMM. 
rnaBHbiM MHTerpaTop TaKMM oopa30M BbiHy>KAeH 
cneAOBaTb 3a peneBbiM CMTHanoM, 
peariMSOBaHHbiM b nocneAOBaTeribHOCTflx, 
BOBce He paBHbix Hapaii^MBaeivibiM mtim 
cnaAafOLAMM npupameHMflM. BennHMHa 
npupaii^eHMFi sappercx 1 2-paspqAHbiM 
BbixoAHbiM CMTHanoM CMnnao'MHecKoro 
QbMfibTpa 133, b to Bpeivm KaK normpHOCTb 
onpeAeJiJieTCfl BapnaHTOM npMHsrroro peiueHM^ 
KOMnapaTopoM. TaKMM o6pa30M 1 3-pa3p£AHa5q 
KOM6MHai4Miq cocTaBrmeT aMnnnTyAHO-3HaKOBoe 
npeACTaBneHMe nocneAOBaTenbHOCTeM psRAa 
npwpameHi/M, KOTopbie npM 4McjDpoBOM 
MHTerpupoBaHMM b npope>KMBaK)Li4eM C^MJlbTpe 
187 6yAyT cocTaBnyiTb i^nc^poBOM OTnenaTOK 
aHanoroBoro Hanpa>KeHMfl, nosBJiflJOLnerocfl Ha 
KOHAeHcaTope MHTerpaTopa 186. 

npOpe>KMBaK3LAMM CjDMflbTp 187 H3HMHaeT 

TaKMM o6pa30M c HaKonneHM^ 
aMnriMTyflHO-3HaKOBoro CTyneHHaToo6pa3Horo 
npeACTaBneHMfl b umcIdpobom HaKonMTene. 
HaKonMTerib OTcne>KMBaeT 1/512-yfo HacTb 
CBoero co6cTBeHHoro 3HaneHM£i , BbiHMTaeMoro 
M3 caivioro ce6jR npM Ka>KAOM MTepai^MM, ^To5bi 
MMeTb HeoSxoAMMyjo BenMHMHy yTe^KM 
MHTerpaTopa, HTo6bi rapaHTMpoBaTb, «-ito 3Ta 
BeriMMMHa He CMei_i_|aeTcsi k OAHOMy mtim Apyroiwy 
MaKCMMyiviy. OAHa 512-aji »-iacTb BeriMMMHbi 

COOTBeTCTByeT CjDMJlbTpy BblCOKMX HaCTOT, 

MMefOLneMy nacTOTy conpsq>KeHM$q okojio 64 fi^. 
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TaKMM o6pasoM nepBaa onepai^Mfl 
CMnna6MMecKoro c^MnbTpa Bbipa>KaeTC3 
MaTeMaTMHecKMM cnoco6oM KaK 

li = 1 - 1/512 • lj - 1 + Dj, 

rAe Dj - 3H3KOBoe npupaiAeHne. 

BbipaBHMBaHMe KoacjDCjDMUMeHTa 1 - 1/512 c 
KoacjDcpMU.MeHTOM saTyxaHMS no SKcnoHeHTe B 
TeneHMe nepwofla TaKTOBoro xoAa T 

EXP - wT = 1 - 1/512, 

b pe3yjibTaie wT = 1/512, nosTOMy Anfl T = 
1/20000w tohho MeHbLue, HeM 400 paAMaH/c, 

COOTB9TCTByJOLJ4MX 64 Tl^. 

Btopom KacKaA npope>KMBafOL4ero qbMnbTpa 

BbinOJlHfleT BblMMCTieHMe CyMMbl 

MHTerpMpoBaHHbix 3Ha^eHMM b npeAeriax 

BeJIMHMH. 3Ta CyMMa nOTOM BblBOAMTCfl Ka>KAblM 

8000-H4 nepMOA- 

Mo>kho noKasaTb, hto nacTOTHafl 
xapaKrepMCTMKa ynoM?iHyToro BbiLue 
npope^MBafOLi^ero cpmibTpa COOTBeTCTByeT 
KBaApaTMHHOM c^yHKi^MM sin x/x, rAe x = 
P j • f/8000 = w/6000, a f ?iBn?ieTCfl nacTOTOM, 
M3MepeHH0M b Tl^ m w TaioKe b paAnaH/c. 3to 
Bbi3biBaeT ocna6neHne Ha 2,75 aB Ha caMOM 
BbicoKOM nacTOTe peneBoro cumana 3,4 k^. 
flnji Tore, MTo6bi CKOMneHCMpoBaTb 3to 
ocria6neHMe, HaKonMTenb nocneAHero KacKaAa 
He o6Hyn^eTCfi ao MOMema nocneAyK3LAero 
AoGaB/ieHMfl N 3HaneHMM, a TonbKO 
yMeHbiuaeTcq Ha OAny BocbMyfo nacTb 
npeAbiAymero pe3yribTaTa. B KOHeHHOM cneTe 
3TO npofiBJi^eTC^ b noAHepKMBaHMM caMbix 
BbicoKMX nacTOT peneBoro CMmaiia m nooTOMy 
KOMneHCMpyeTCjq cnaA nacTOTHOM 
xapaKrepMCTHKH sin x/x. 

fleKOAep peneBoro CMmaiia 5iBJi?ieTC5i 

yCTpOMCTBOM npOTMBOnOT10>KHOrO AeMCTBMfl B 

OTHOLueHMM KOAepa peneBoro CMmana. Era 
cj:yHKi4MM 3aKnK)MafOTC?i b npMMepe noTOKa 
Bbi6opoK peneBoro cumana, KOAMpoBaHHoro 
ABOMHHbiM cnoco6oM, CO CTaHAapTHOM K 
npMMepy MacTOTOM cneAOBaHMfl 8000 Bbi6opoK/c 
m b npeo6pa30BaHMM mx b cooTBeTCTByHDL4yjo 
o^opiviy Kone6aHM?i aHajioroBoro peneBoro 
CMmana. Hap^Ay c npoTMBonoTio>KHbiM 
xapaiaepoM Mcnonb30BaHM^ pa6oHMX pe>KMMOB, 
o6ecneHMBaeMbix KOAepoM, HacTo^mee 
M3o6peTeHMe no3BorifieT A^KOAepy paSoTaTb b 
cooTBeTGTByfOLnnx anbTepHaTMBHbix pe>KMMax. 

M3BecTHoe b TexHMKe HMcj^poaHanoroBoe 
npeo6pa30BaHwe TaioKe, ksk m 

aHanoro-i^wctDpoBoe npeo6pa30BaHMe 3 



OCHOBHblX 



cnocoOa 



Ha 6a3e 

MaTpML^bl, 
MJ1M C 
MflM 



Mcnonb3yeT Asa 
npeo6pa30BaHMR. 

OSbMHbiM L4AI1 C03AaBancfl 

npei4M3MOHHOM pe3MCTOpHOM 

HanpMMep MaTpMAbi R-2R, 
Mcnorib30BaHMeM Ae^ibTa- 
AeiibTa-CMrMa-MOAynflUMM c M36biTOHHbiM 
AMCKpeTM3MpOBaHMeM. M3BecTeH TaioKe TpeTMM 
cnocoG npeo6pa30BaHM^, Mcnorib3yfOLAMM 

LUMpOTHO-MMnyJIbCHyK) MOflyJI^LJ.MIO. l~lpM 

noTpe6HOCTM 13-pa3p^AHOM tohhoctm m 6onee 
TexHOJiorMfi, Heo6xoAMMafl aha M3roTOBJieHMn 

npei4M3MOHHblX pe3MCTOpHblX MaTpMI4, MOM<eT He 
nOAOMTM K C03flaHMK) OOTlbLUMX KpeMHMeBblX 
CXeMHblX KpMCTanriOB MMKpOCXeM M3-3a 
npOTMBOpeHMBOCTM Tpe60BaHMM K 

TexHonorMHecKOMy npoi^eccy MsroTOBJieHMfi. 
Cnoco6 KOMnaHAMpoBaHHOM AenbTa-MOAynfli-^MM 
C M36blTOHHOM AHCKpeTM3ai4MeM MMeeT 
HeAOCTaTOK b tom, ^to npope>KMBafOLAMe 

C|3MJ1bTpbl AOJ1>KHbl pa60TaTb Ha BblCOKOM 

ckopoctm BbNMcneHMfl, noTpeSnaa 6onbLue 
molahoctm nMTaHMfl. flosTOMy b npeAno>KeHHOM 
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npMMepe peann3ai4nn HacTOflinsro M3o6peTeHMfi 
ncnorib3yeTcn KOMnaHflnpoBaHHaa 
AejibTa-MOflyn^i^Mfl, flonycKajoman no cyu^ecTBy 
CHH>KeHMe CKOpocTM nepeAaHM abom^hom 
MH4)opMai4nn, b to >Ke caiwoe BpeMfl coxpaHflfl 
sa^aHHoe KanecTBO Bocnpon3BeASHM^ peneBoro 
CMrHana. 

UAn, cooTBercTByK)Li4MM HacTOsmeiviy 
n3oGpeTeHnra, n3o6pa>KeH Ha c^inr. 13. BxoflHbie 

ABOUHHO-KOflMpOBaHHbie HKM-Bbi6opKH 

peneBoro cunnana, nocrynaioLL^ne co 

CTaHflapTHOM CKOpOCTbK) 8000 BbioopoK/c 

BHanane CTpoSnpyioTCfl c noBbiiueHHOM 
MacTOTOM OTCMeTOB, onpeAenaeMOM 

KO3Cj:c|DMI4MeHT0M N, HeO^XOAMMOM J3J~\9\ 

GbicTpoAeMGTBUfl AeribTa-MOAy-n5Ri4!/n. CnocoG, 
Mcnorib3yeMbiM b ycTpowcTBe 190 
AHCKpern3aL4ni/i c n36biroHHOM nacTOTOM 
OTCMeTOB, SBrmeTCfi JiMHeMHOM MHTepnonai^MeM 
nocneAOBaTeribHbix BbioopoK BXOAHoro curHana. 
CymecrByeT KOMnpoMMCc Mex<Ay cno>KHOCTbK) 
peannaai^MM cnocoGa MHTepnonni^MM, 
Mcnonb3yeMoro ahh w36biTOMHOM 
AMCKpern3ai4nn, m ono>KHOCTbKJ aHanoroBoro 
qbwnbTpa 195, Heo6xoAHMoro ppn OKarna 

COCTaBJI^KJLUMX, npOBblLUaKDI-HMX nonoBHHy 
mcxoahom ckopoctm CTpoo"MpoBaHMfl 8000 V[\. 
H36biTOHHa?i AMCKpeTM3ai4Mfi oonee BbicoKoro 
nopHAKa Aon>KHa MMSTb cjDnnbTp hm>khmx MacTOT 
195 c oonee BbipaweHHbiM xapaKTepoM 
ocnaoneHMfl, OAHaKO b npeAno>KeHHOivi npniviepe 
pearnaaLiMM, rfle cjDopMa KoneoaHMfl BbixoAHoro 
peneBoro curHana npeflHa3HaHaeTCfl aha 
B036y>KA©H mfi ronoBHoro TeneqboHa, 6bino 
o6Hapy>KeHO, hto aHanorwHHbie napaiweTpbi 
6binn AOCTkimyTbi npn ncnonb30BaHMM 

riMHSMHOM MHTepnOJlfll4MH. 

3h3M6hmfi 3 nonyneHHbie b pe3ynhTaTe 

M30"blTOHHOpl AMCKpeTM3aU,MM, CpaBHMBafOTCfl B 

i^ncjDpoBOM KOMnaparope 191 c BenHHHHOM, 
nonyneHHOM b u,m<£pobom MHTerpaTope 1 92, 
npuHUMaa peujeHne Ha ypoBHe "Gonbiue neivi" 
nnn "MeHbLLie ■hom". flaHHbie peujeHun 
nocTynaicT b i_|McppoBofi cwnnaOMHecKWM cjDnribTp 
193, reHepupyNDLUMM crryneHHaTyio aMnni/iTyAy, c 
noMOU4bfo kotopom L^cfcpoBoii nHTerpaTop 6yfteT 
HapamnBaTb nnn HMeTb cnafl b cootbstctbhm co 

3H3KOM CpaBHeHMfl. 

TeM caMbiM 3HaneHne L^cj^poBoro 
HHTerpaTopa a6"fl3aHO cneflOBaTb 3a 
nocneAOBaTejibHOCTbHD bxoahwx shsmshmm, 
noriyHeHHbix c nao"biTOHHOM AMCKpeTM3au,MeM, 
npeACTaBneHHbix b bmas bocxoaelllmx mjim 
cnaflafomux npupameHMM. 

AHanornHHoe npupaii^eHne aMnnnryAbi w 
M3MeHeHMa 3HaKa nocrynaeT TaioKe b 
aHanoroBbiM MHTerpaTop 194. Oh 
Bocnpon3BOAMT b aHanoroBow qbopMe cjDopiwy 
Kone6aHH?i, aHanornHHyio onucaHHOM 
L^ncjDpoBbiM cnoco6oM nocneAOBaTeribHOCTbK) 
Beni/iHUH i^McjDpoBoro MHTerpaTopa. riocne 

HM3KOHaCTOTHOM CjDMJIbTpai^MM B CjDHflbTpe 195, 

KoropbM yAanaeT cocTaBn^fOLHne noMexn, 
B03HHKafou4kie npn AMCKpeTM3ai4MH, 

npeBbiLuajomne MaKCHManbHyK) nacTory 3,4 kTi4 
peneBoro curHana, noaBnaeTcs peneBOM cuman 
b aHanoroBOM cjDopivie, Hanpniwep aha 
BD36y>KAeHMfi TenecjsoHHbix HayiuHMKOB. 

B KOAMpyHDineki ^acTH cornacHO HacTo^meMy 
M3o6peT6HHho aHanoroBbiw MHTerpaTop 6bin 
BKnjo^eH b KOHryp OTpuL^arenbHOM oGpaTHOM 
CBA3M KOMnapaTopa nn^ npeAOTBpaLneHUfi 
ApeficjDa, b to BpeM^ KaK l^mc^pobom MHTerpaTop 
ncnonbsoBancn b otkpntom neme o6parHOM 
CBfisn, Tpe6y?i Anfi npeAOTBpaLL^eHMfi Ape^c^a 
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KOMnoHeHT yTe^KH. B ASKOAepe l^mcJdpobom 
MHTerpaTop ynacTByeT b cocTaBe KOHrypa 

06paTH0M CB5R3M T3K, HTO CjDaKTMHGCKM He 

Tpe6yeTCfi yie^KM; OAHaKO aHanoroBbiM 
MHTerpaTop BKntoneH b OTKpbiTbiii KOHTyp 
o6paTHOM CB5^3M Tai<, hto TpeSyeTcq yTem<a a^^ 
perynwpoBaHMfl ApePicpa. YTeHKa aHanoroBoro 
MHTerpaTopa noaBnaeTCfl npn ncnonb30BaHMM 
tohho TaKnx >Ke nporpaiviMupy KJL14MX 
reHepaTopoB TOKa n KOHTponnepa LunpuHbi 
MMnynbca. Pa3nnHne coctomt b tom, hto a^^ 
Toro, MToGbi BBecTM yTeMKy, ko h a© h caT o p 
MHTerpaTopa LuyHTupyeTca pe3MCTopoM. 3to 

npMBOAMT K nOHM>KeHMfO K03C|DCj3ML^MeHTa 

ycuneHHSR Ha hm>khhx nacTOTax OTHOCMTenbHO 
6e3ynpeHHoro MHTerpaTopa, nosTOMy mto 
nacTOTa conp?i>KeHMfl uenoHKM RC Bbi6MpaeTCfl 
HaMHoro HMxe MUHMManbHOM nacTOTbi 300 Ti4 
peneBoro cumana, CKa>KeM, nonyHMTb 60 
moxho 6e3 npo6neM. 

KaK m b cnynae KOAepa reHepaTopbi TOKa 
MoryT 6biTb ynpomeHHOM KOHcjDnrypai^MM, ecnM 
ohm Harpy>KeHbi Ha BMpTyanbHoe 3a3eMneHMe, 

KOTOpoe HaXOAMTCj^ B TOHKG C nOCTOflHHbIM 

BbixoAHbiM Hanpjq>xeHMeM. C ApyroM CTopoHbi, 

MO>KeT 6blTb MCnonb30BaH B03MO>KHblM BapwaHT 

nMLUb noAcoeAHHeHM?i reHepaTopoB TOKa Me>Kfly 
KOHAeHcaTopoM m 3a3eMneHMeM. 

MuKpocxeivia Tuna "ABBIE" BbinonHfieT 
ApyrMe qtyHKL^M AL4n ; noAoGHbie 
AMCKpeTM3ai4MM cumana RSSI, nroobi 
peanM30BaTb cnoco6 AMCKpeTM3ai4HM LOG 
POLAR, m qtyHKLjMH L4An, noAOOHbie 
cjDopMnpoBaHMfo noTeHi^nana noA 

MMKponpou,eccopHbiM ynpaBneHneM npn 
perynnpoBaHMM nacTOTbi KBapueBoro 
reHepaTopa c TeMnepaTypHOM CTaSnnMsai^neM 
nacTOTbi (TCXO) : HToSbi ncAo6paTb nacTOTy, 
nonynaeiviyjo ot 6a30BOM paAnocTaHi^MM (APY - 
aBTOMaTMHecKoe peryjinpoBaHne nacTOTbi). 

KOHTaKTHbIM BblXOA, 0603HaHeHHblM KaK 

CINT, pacnono>KeHHbiM Ha MMKpocxeivie ABBIE, 
npeAHa3HaHaeTc^i ah^ noAcoeAMHeHM^ 
KOHASHcaTopa rnaBHoro MHTerpaTopa ati^ 
KOAeKOB HM3KonacTOTHoro CMmana, 

Mcnonb3yK)LneM AenbTa-MOAynfli^MK^. 
AHanoroBoe Hanpfl>KeHMe, npeACTaBn^NDmee 
o^opiviy Kone6aHMfl peneBoro CMmana, 
nosBnqeTCJi Ha KOHAeHcaTope CINT 
nocpeACTBOM AByHanpaBneHHOM noAKaHKM 
3apqAa, nM6o HaKaMMsajouieM 3apqA, nM6o 
OTKaHMBajomeM 3apaA, HTo6bi yBenMHMTb MnM 
yivieHbLUMTb Hanpq>KeHMe b tom HanpaBneHMM, b 
kotopom cneAyeT peanbHbiM peneBOM cwman. 
3to npMHi4Mn 6onee nonHO pacKpbiT paHee. 

KOHTaKTHbIM BblBOA, o6o3Ha^eHHbiM KaK 
CINT, pacnono>KeHHbiM Ha MMKpocxeMe ABBIE, 
npeAHa3HanaeTCfl Ana noACoeAHHeHwa 
KOHAeHcaTopa rnaBHoro MHTerpaTopa An* koaob 
h m 3 koh acTOT h o ro curHana, Mcnonb3yKDLi4eM 
AenbTa-MOAynyii^Mto. AHanoroBoe Hanpa^eHMe, 
npeACTaBnaHDLnee cjDopiwy Kone6aHM5i peneBoro 
CMmana, noflBnaeTCfl Ha KOHAeHcaTope CINT 
nocpeACTBOM AsyHanpaBneHHOM noAKa^KM 
3apflAa, nMGo HaKaHMBajoiAUM 3apflA> nMGo 

OTKaHMBaKDLAUM 3apflA, MTOGbl yBenMMMTb MnM 

yivieHbLUMTb Hanpa>KeHMe b tom HanpaBneHMM, b 
kotopom cneAyeT peanbHbiM peneBOM cm man. B 
MMKpocxeMe ABBIE MMeeTCfi ceKi^Mfl 
nocneAOBaTenbHoro ynpaBneHM^, KOTopasq 
no3Bon3eT MMKponpoi^eccopy 1 20 "-iepe3 
m m Kpocxe My KATIE/KATARINA 122 noACKa3aTb 
MMKpocxeMe ABBIE 124 naoroTy TaKTOBoro 
CMmana, McnonbsyeMoro b stom cnynae 
npMMeHeHM$q : T.e. 19,44 Mfi^, Bbi6paTb 
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BHyTpeHHhOK) KOHcJonrypai^^K) (cTpyKTypy) AL^n, 
MynbTMnjieKcopa v\ KaHanoB HM3KOHacTOTHbix 
(3ByKOBoro) aurHanoB n CHM3MTb noAany 
3neKrpo3Heprnn nio6biM Hewcnonb3yeMbiM 
AeTanaM, b KOHKpeTHbix cnynaax, Hanpniviep 
noAo6Hbie pe3epBy, 3ano>i<MTb 

cooTBercTByraLL^Me 3HaneHMa b perncTpbi l_4An 
(DAR) Ana nepBoro w BToporo KaHan ob L\A\1 
(DAC) ki nepeanaTb i^ncj^poBoe 3HaHeH/ie, 
Koropoe Aon>KHO Sbirb ncnonb30BaHO TpeTbMM 
KaHanoM L4AIT 

KoAbi peneBoro CMmana MMKpocxeMbi ABB IE 
124 BbiAaeT urin npMHUMaeT 13-pa3paAHoe (He 
MeHee) nnHeMHoe ycTpowcTBO MKM 
npeflCTaBneHUfl peneBbix cnrHanoB. 
MuKpocxeiwa TaioKe coflep>KMT qbwnbTpbi m 
ycunnTenn, ynacTByfOLAne, Hanprnviep, b TpaKTe 
nepeAaHM, npeo6pa30BaHMM HH3KOHacrorHoro 
cumana MMKpocjDOHa Tenec^oHHOw 

rapHMTypbi/AMCTaHi4MOHHoro AeficTBMa b 
13-pa3p^AHbie i^MC^poBbie MKM AaHHbie, 
Koropbie HeoSxoAHMbi Ana i^McjapoBoro 
npoi4eccopa cumana 144 nepeAanw, m b TpaKTe 
npneivia b npeoSpasoBaHnn MKM a^hhux, 
reHepupyeMbix npweMHbiM i^nc^poBbiM 
npoi4eccopOM CHmana 142, b 3ByKOBOM ci/irHan 
MMKpOTeJieC^OHHOM Tpy6KH. BxoAHbie w 

BbixoflHbie MKM AaHHbie nepeAaioTca b 
nopa3p^AHOM BMAe Me>KAy MMKpocxeMofi ABB IE 
\a MMKpocxeMOM KAT I E/KATAR I N A . 

MMKpocxeivia ABBIE 124 BKniOHaeT 

5-BOnbTOBblffi BXOAHOM \A 8-pa3paAHblM 

BbixoAHOM A 1-411 c 8-KaHaribHbiM 
iviyribTunneKcopoM, b KOTopoiu HyneBow KaHan 
wcnonb3yeTca aha A^CKpeTM3ai4MM curHana 
RSSI. CurHan RSSI o6pa6aTbiBaeTca 
MMKponpoi^eccopoM, b to BpeM?i KaK Ha KaHan bi 
CKa HupoBaHMfi MacTOTbi noAaeTca Hanpq>KeHMe 
nuTaHna ana Toro, htoGh BbiMTM Ha 6a30Byio 
paAnocTaHquro, aHanoroBbiM ynpaBnaiomni/i 
curHan KOTopofi npuHniviaeTCJR ksk caMbiM 
cunbHbiM cuman. 3aTeM MHcjDopMai^wa Mo>KeT 
6biTb CHMTaHa H3 aHanoroBoro ynpaBnaiomero 
KaHana, o6ecneHMBaKDLnaa nacTOTaMM JiK)6ofi M3 
pa6oHnx i^McjDpoBbix ynpaBnahOLUMX KaHanoB. 
flncKpeTM3npoBaHHbiM curHan RSSI 

ncnorib3yeTC?i bmsctg c HHcjDopMai4neM o 

AMCKpeTH3MpOBaHHOM 3H3HeHMM CjDa3bl AHfl 
CjDOpMMpOBaHWa CJIOKHblX HMCeil, 

npeACTaBfi?iK)ii4nx co6om paA^ocMn-ian, 
npeAHasHaMeHHbiw Ana o6pa6oTKM. KaHan 2 
Mcnonb3yeTca Ana M3MepeHna HanpaxeHMa 
aKKyMynaropa KaHan 3 M3MepaeT TeiwnepaTypy 
b paAMOCTaH 14M m Ha npeAMeT TeMnepaTypHOM 
KOMneHcai^nn. KaHan 4 M3MepaeT 
nepeAaBaeMyra MoujHOCTb PA yc^nnTena 
MOL14HOCTM 117c. KaHanbi 1, 5, 6, 7 
pe3epBnpyfOTCs n noAKnic-iaioTca k wcTO^HMKy 
nuTaHna +5 B. UwfcpoBbie AaHHbie, 
reHepupyeMbie Al_4n, nepeAaroTca 
nocneAosaTenbHO b MMKpocxeiwy 

KAT I E/KATA Rl N A . * 
Kpoivie Toro, Ha MUKpocxeMe ABBIE 
pa3Mema£)TC5i Tpn 8-pa3paAHbix bxoahnx m 
5-BonbroBbix BbixoAHbix L4AII0B, nepBbifi M3 
KOTopbix ncnonb3yeTC5i Ana perynMpoBaHwa 
BbixoAHoti MOL14HOCTH nepeAaTHMKa, btopom 
Heo6xoAMM Ana TewinepaTypoCi KOMneHcai4nn, a 
TpeTMM L4An KOHTponnpyeT KBapi^eBbiw 
renepaTop c TeivinepaTypHOM CTa6nnn3ai4neM 
nacTOTbi, ynpaBnaeMbiM Hanpa>KeHneM 
(TCVCXO). l_4i/icf)poBbie AaHHbie Ana 
Hanpa>KeHHM, nepeflaBaeMbix no KaHany 1 n 2, 
xpaHaTca b napax pemcipoB (Reg O-Reg 3), 
pacnono>KeHHbix b MMKpocxeivie ABBIE 124. 9tm 
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SHaneHua sanwcbiBahOTca MMKponpoi^eccopoM 
120 Mepe3 nocneAOBaTenbHbiM ynpaBnaioLi^MM 
MHTepc^eCic. OTAenbHaa napa KOHTaKTHbix 
BbiBOAOB Heo6xoAHMa Ana cumana, KOTOpbiPi M3 
neTbipex nap perncTpoBbix 3HaneHnCi 
HanpaBnaeTca b icaHan 1 m 2 L|An. L4ncjDpoBoe 
3HaneHne KaHana 3 nepeAaeTca nepe3 
nocneAOBaTenbHbiM ynpaBnafOLUMM MHTepcjDeMC. 
OTAenbHbiM CTpo6-MMnynbc noACKa3biBaeT 
MUKpocxeMe ABBIE 124 Bocnonb30BaTbca 
nocneAHMMM 8 OnTaMM, noaBnahOLAMMUca Ha 
nocneAOBaTenbHOM ynpaBnafOLAeiw MHTepcj^ePice 
KaK i^ncjDpoBa^ BennHMHa Ana npeoo"pa30BaTena 
no KaHany 3. 

y MMKpocxeMbi ABBIE 124 wvieeTca 
HecKonbKO noAcoeAMHeHHbix BHeixiHHX 

KOMnOHeHTOB. CpeAH 3THX KOMnOHeHTOB ecTb 

cxeivia Bbi6opa nepeAaHM b pe>KMMe paSoTbi c 
MUKpoTenecjDOHHOM Tpy6KOM v\nv\ aKcnnyaTai^nn 
6e3 KacaHna pyKaMM, ycunnrenb cumana 

pa60Tbl B pe>KMMe C AUCTaHI^MOHHblM 

ynpaBneHMeM \a qbunbTp cocTaBnanoinMX 
AMCKpeTM3MpoBaHHoro onmana n 3au4MTHbiM 
cjDnnbrp Ana npneivia no>KHbix 
HM-cocTaBnahOLHnx b cneKTpe 

AMCKpeTM3kipoBaHHoro cumana 3th BHeniHue 

KOMnOHeHTbl BbinonHflhOT CjsyHKI^MK) 3aiHMTbl OT 

Hano>KeHna cneKTpoB ana KOAeKOB nepeAann h 
npneMa m ycTaHOBneH^a npaBunbHoro 
cooTHOLueHna Me>KAy noTeHi^nanbHbiMM 

ypOBHaMU B MMKpOCjDOHe V\ MUKpOTeneCpOHHOM 

Tpy6Ke \a SHa'-ieHnaMM MKM, nepeAaHHbix b m 
nonyneHHbix ot LjnCoB 142, 144. B nocneAHeM 
BapnaHTe ncnonHeH^a MMKpocxeMbi ABBIE 
yKa3aHHbie Bbiwe 4)MnbTpbi aBnaioTca 

BHyTpMCXeMHbIMM KOMnOHeHTaMM . 

B AononHeHne k paHee ynoMaHyTbiM 
KOMnoHeHTaM oco6oe BHMMaHMe yAenaeTca 

TpeM KOHTaKTHbIM BblBOflaiVl/KOMnOHeHTaM. 

RCPO - KOHTaKTHbIM BbiBOfl, pacnono>KeHHbiM 
Ha MUKpocxeMe ABBIE 124, Ha kotopom 
noaBnaeTca npuHMMaeMbiM HM3KOHacTOTHbiM 
cuman. KoHAeHcaTop (He npuBeAeH), 

BKnfOHeHHblfi Me>KAy 3TMM KOHTaKTHbIM BblBOAOM 

m 3a3eMneHMeM, i/iHTerpMpyeT 3tot cuman, 
co3AaBaeMbiki koaskom, BKnwneHHbiM b cocTaB 
MUKpocxeMbi ABBIE 124. 3tot CMrHan npoxoAMT 
HanpaMyfo b npneMHbiM cjDnnbTp 3aLi^MTbi ot 
Hano>KeHnw cneKTpoB. 

REXT - BHeLUHMfi pe3MCT0p, KOTOpbM 

onpeflenaeT 3HaMeHna tokob BHyTpeHHero 
CMeLU,eHMa Ana Bcex aHanoroBbix cj^yHKi^MM b 
MUKpocxeMe ABBIE 124. 

MIDREF - onopHoe Hanpa>KeHkie 2,5 BonbT, 
cjDopMMpyeMoe BHyTpM MMKpocxeMbi. 3to 
Hanpa>KeHne b A^yx pe>KM m h o m paAnocTaHi4MM 
Mcnonb3yeTca KaK onopHoe Hanpa>KeHwe Ana 
nepeAaBaeMoro KOAeKa. 

J1ko6oM ynpaBnaioLUMM curHan nK36oro UnC 
142, 144 npw nepeAane cooSmeH^M b 6a30Byjo 
paAnocTaHi^MK) perynnpoBaHna ypoBHa 
rpoMKOCTH, Bbi6opa aHanoroBoro v\n\A 
L^MCppoBoro pexuMa n t.a. HanpaBnaeTca npaMO 
b L|nc ot MMKponpoueccopa 120 nepe3 maBHbifi 
MHTepcjDeMC (HenpoHyMepoBaHHbiPi) CnMC Tuna 
KATIE 122. 

L^cftpoBbiM MMKpo^po^eccopoM 120, 
Mcnonb3yeMbiM b HacToameM M3o6peTeHMM, 
oGbNHO aBnaeTca MMKponpoi^eccop Z80. 
MuKpocxeMa Z80 6bina Bbi6paHa M3-3a ee 
Manoro noTpeSneHna SHepn/iM m ee 
CTaHAapTHbix KOHC^nrypau.MM a^eeK CnMC (fliia 
nocneAyHDLneM MHTerpau,MM) n ee cnoco6HOCTM 
pacLunpeHi/ia aApecyeMOM naMaTM a° 1 M6aMT c 
Ao6aBneHneM cxeM ynpaBneHMa naMaTbio, 
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pacnono>KeHHbix Ha cxeMHOM KpucTanne 
MMKpocxeMbi. BTOpbiM BapwaHTOM flBnaerca 
ncnonb30BaHne MUKpocxeMbi Z180, KOTopaa y>Ke 
o6ecneneHa tskum ynpaBneHMeM naMfiTbra. 

MnKponpoi4eccop 120 Tuna Z80 pa6oTaeT c 
TaKTOBOM MacTOTOM 3aAaK)Lnero reHepaTopa 
noABM>KHOM paflMOCTaHi^MM, nofleneHHOM b ABa 
pa3a wnn Ha nacTore 9,72 Mri_|. EonbLuaa MacTb 
curHanoB MUKponpoi^eccopa, ecnn OHa 
conpflraeTca c annapaTypHofi nacTbfo, MMeeT 
"npoxofl CKB03b" CnMC 122 Tuna KATIE. 

EflMHCTBeHHbIMM CpyHKI4MflMH BBOfla-BblBOAa, 

Hanp?iMyio CB^3aHHbiMH MMKponpoi^eccopoM 
120, yiBiiyiioTcq o6pameHnq k naiw^TM, 
nocneflOBaiejibHoe coeflMHeHne c 

MMKpOTSJISCjDOHHOLI Tpy6KOW 132 nOflBH>KHOM 

paAnocTaHMnn nepe3 6ydpep AaHHbix n c 
perncTpaivin MMKpocxeMbi KATIE. 

nporpaMMHbie cpeACTBa pacnonaraioT 
onepai4MOHHoi?i CMCTeMow (OS), pa6oTafOLneM b 
pearibHOM MaciuTa6e BpeiweHM. CnHC 122 TMna 
KATIE reHepkipyer b OS "MMnyjibc cumaiia 
BpeMeHM" nepe3 Ka>KAbie 1 MceK Ha KOHTaKTHbiw 
BbiBOA npepbiBaHnsq MMKponpoi^eccopa 120. 

KaK bmaho M3 qbur. 4, MMKpocxeMa 122 Tuna 
KATIE pacnpeAenseT or MUKponpou^eccopa 120 
(KaK rnaBHbiM MHrepqbewc) b o6a LjnC 142, 144. 
JlMHua DATA nocne L4nCoB pacxoflMTCfl Ha ABe, 
OAHa Ana nepeflani/i m OAHa fljia npweMa. 
HMnyjibCbi CLOCK h SYNC nocTOfiHHO 
ocTafOTca aKT^BHbiMM b CTopoHy npweMa (OT 
UnCoB), n TonbKO cumaji CLOCK nocTOAHHO 
flBnaeTcsq aKTHBHbiM b CTopoHy nepeAann 
16-pa3p^AHbix cjiob co CKopocTbHD 75,9375 
K6nT/ceK. B HanpaBJieHUM npneMa UnC 142, 
144 nuLUb BbiCTaBrmfOT BbixoflHoPi curHan DATA, 
ecnn 3to Heo6xoAWMO. Bo apeM5i 3arpy3KM Ljnc 
142, 144 3tot MHTepcftewc npno6peTaeT 
KOHcjDnrypai_|HK), Koropaa pa6oraeT co 
CKopocTbra 4,86 MFu,. 

klHTepcjDei?ic npMHUMaeivioro I4I~1C 91 b 
ceKU.nn MOAynfli^nn cjsopMbi KOJie6aHM?i 92 CnMC 
124 Tuna KATIE MMeeT ai<rnBHoe cocro^Hne 
jiMiiib bo BpeM^ nepeAann AaHHbix. Ckopoctw 
nepeAaHM ero cumanoB CLOCK, SYNC n DATA 

MOryT M3MeHfl7bCfl B 3aBMCHMOCTM ot pewmvia 

pa6oTbi, KOTopbiPi BbinonHJieT paAMOCTaHL^fl. Bo 
BpeMfl pe>KMMa npocToa (ncnonb30BaHne 
ynpaBn^hOLnero KaHana) AaHHbiM MHTepqtieMC He 
Mcnorib3yeTcn (3a MCKHfoneHneM nepeAaHM 
peAKMX coo6uieHMM 6a30BOM paAnocTaHU,MM). 
I~lpn paGore b pe>KMMe i/icnonb30BaHHfl 
aHanoroBoro peneBoro cumana nocTOEHHO 
noflBJiflfOTCE 1 6-pa3p«AHbie cnoBa, 
nepeAaBaeMbie co CKopocrbK) 240 Kcjiob/c. flrm 

TOrO, HTOO"bl nOBblCMTb 3'4?OpeKTMBHOCTb 

nepeAaHM, cnoBa HaKanjiMBatoTCfl b 6ycjDepe, 
pacnono>KeHHOM b MMKpocxeMe KATIE, ao Tex 
nop, noKa He Ha6MpaeTC* BoceMb cjiob, a 3aTeM 
6noKaMM no BoceMb cjiob nepeAaioTCfi 
nopa3p?iflHO co CKopocTbK) nepeflaHM naKeia 
4,86 MTu,. 

BblXOAbl I M Q CeKL^MM MOAyil^l-IMM CtpopMbl 

Kone6aHna 92 CnMC 124 Tuna KATIE EBUfifOTCS 
AHcjDcjDepeHi4MajibHbiMM BbixoAaMM 
KOMnneMeHTapHbix MOn-npM6opoB, HanpuMep 
ecnn bnxoa I cooTBeTCTByeT nornnecKOM "1" 
(VCC mjim 5 B), to BbixoA I HMeeT noTeHi^Man 
3a3eMJieHM5i v\nv\ 0 B. 3tm SuTOBbie noTOKH 
noaBrmK3TC£ Ha BbixoAe co crapocTbio 9,72 MTi^ 
i/i npoxoA^T nepe3 cSanaHcupoBaHHbiM 
RC-cj3nnbTp ; KOTopbiPi ctpopMi/pyeT HeKOTopoe 
Hanp5i>KeHne, KOTopoe nocTynaeT b 
nepeAaBaeMbM MOAynflTop 115. 
Hcnonb30BaHne c6anaHGMpoBaHHOM 
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AenbTa-CMTMa MOAyrifli^MM nocpeACTBOM 
c6anaHCMpoBaHHbix cj^nnbTpoB, KOTopbie 
ynpaBJififOT KBaApaTypHbiM MOAyn^TOpOM, 

flBJIfleTCfl HOBblM. 

B npeAnoxeHHOM npMMepe peann3ai4nn 
M3o6peTeHHbii?i c6anaHcnpoBaHHbiM qbMnbTp 
Mcnonb3yeT AaHHbie noBepxHOCTHoro yAenbHoro 
conpoTMBJieHMfi cnoa TOKonpoBOA^mux nneHOK, 
HanbineHHbix Ha KpeMHkieBbie noAno>KKM n 
AaHHbie eMKOCTM, BbiHHcneHHOM b nepecneTe Ha 
eAMHMU.y njiomaAM Me>KAy nneHKaMM, 
nepeKpbiBafOLUMMMCfl c nexamuM Me»<Ay hmmm 
cnoeM AMsneKTpMKa. Pe3MCTopbi 

paccMaTpMBatoTC^ KaK pacnpeAeneHHbie noBepx 

M MSOflHpOBaHHbie OT KOHAeHCaTOpHOM 

nriacTMHbi n TeM caMbiM KaK jiuhma c 
pacnpeAeneHHbiMM RC-napaMeTpaMM, KOTopan 
MO>Ker GbiTb npeAdaBneHa conpoTMBneHneM Ha 
eAMHMi^y AnnHbi, eMKOCTbra Ha eAMHUi^y A-nnHbi m 
npOTfl>KeHHOCTbhO. KOHCTpyKU,Mfl M cxeMaTMHHoe 

CMMBonbHoe M3o6pa>KeHMe a^^ 
pacnpeAeneHHOM RC-iimhum npMBOAMTca Ha 
qbur. 14. 

noAoSHbie RC-nMHMM mmghdt xapaKTepHyjo n 
TunoByio nacTOTHyio h M3KonacTOTHy k> 
xapaKTepMCTHKy , KOTopbie ocna6ri?iK)T BbicoKne 
nacTOTbi, Ha nacTOTbi cpe3a npe>KAe Bcero 
M3MeHflfOTC?i nnaBHO. KpyTM3Ha nacTOTbi cpe3a 

CjDMJIbrpOB HM>KHMX HaCTOT OGblHHO 

o6ecneHMBaeTcq mx xapaKTepMCTMKaMM c 
AoGaBneHMflMM pexeKi^MM b nonocy 
3arpa>KAeHM^. 

M3BeCTHO, HTO pe>KeKL^?1 B HaCTOTHOM 

xapaiaepMCTUKe MO>KeT 6biTb nonyneHa c 
noMOLAbKD riMHUM c pacnpeAeneHHbiMM 
RC-napaMeTpaMM, coeAMH^q ee BbiBOA 

KOHAeHCaTOpHOM 06KJiaAKM c lumhom 

3a3eiwrieHMq nepes pesMCTop onpeAeneHHoro 
HOMMHana. flrm OAHopoAHbix RC-jimhmm 
pe>KeKLJ,M5i CHMTaeTcyi nonHofi b tom cnynae, 
KorAa pe3HCTop, noAKnioHeHHbiM k L;enn 
3a3eMJieHM5R cocTaBnaeT npn6riM3MTenbHO 
0,056-i<paTHoe 3HaneHne ot cyMMapHoro 
npoxoAHoro conpoTMBneHMn, a nacTOTa 
pe>KeKU,ni/i npnGnn3MTenbHO paBHa 1 1 ,2/RC 
paAnaH/ceK, rAe R - cyMMapHoe npoxoAHoe 
conpoTMBneHne, a C - cyMMapHoe 3HaneHne 
pacnpeAeneHMfl eMKOCTM. 

KaK TonbKO mo>kho nonyn^Tb noriHyio nni/i 

HaCTMHHyKO pe>KeKI4MK), TO MO>KHO CMHTe3MpOBaTb 

nacTOTHbie xapaKTepucTi/KM APyrux cj^opM, 
noAo6Hbie nonoce 3arpa>KAeHMfl mjim 
noriocoBoro cjDMfibTpa, np^neM nocneAHUM 
BKJifOHaeT cxeMy pe>KeKi4kin noriocbi nacTOT, 
pacnono>KeHHyK) b KOHType o6paTHOM CBq3M 
ycuriMTen^. 

CorjiacoBaHHbie, c6anaHCMpoBaHHbie 
cjDnnbTpbi hm>khmx HacTOT, nonyneHHbie b 
cooTBeTCTBMM c KBaApaTy pHbiM MOAyrmTopoM, 
An?i L^enew cnHTesnpoBaHM^ npoM3BonbHO 
MOAynnpoBaHHoro curHana paAMonacTOTbi 
npuBOA^TCfl Ha cjDnr. 15, Mcnorib3yfOT HOBbiti 
cnoco6 aHanoro-L^M0poBoro npeo^pasoBaHna, 
HTo6bi qbopMMpoBaTb curHanbi I m Q, a TaioKe mx 
AonoriHeHUfl. 

Ha cfiMr. 15 UMCppoBbie CMmanbi I m Q, 
nocTynatomne ot I4I1C 144, nepeAafOTC?i b 
AenbTa-CMTMa npeo6pa30BaTenb 201. 3to 
ycTpoMCTBO M3roTaBfiMBaeTC3 no M3BecTHOM y>Ke 
TexHonornn, KOTopoe BbiAaeT ckopocthom noTOK 

ABOMHHblX "jlOrHHeCKMX eAMHMI4" M "TlOrMHeCKMX 

HyneM", HMehOLUMM KpaTKOBpeMeHHoe cpeAHee 
3HaHeHi/e, nponopi^MOHanbHoe u,Ma>poBOMy 

BXOAHOMy 3HaHeHMK3. npM MaKCMMailbHO 
B03MO>KHOM L^MQbpOBOM BXOAHOM 3HaHeHMM 
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nonyMeHHbiM 6~MTOBbiM iiotok Aon>KeH ObiTb 
11111... (Hanp^eHne cocto^hm^ "1" paBHaeTca 
Bbi6paHHOMy Hanpn>KeHMto nuTaHMfl), b to speMfl 
KaK MUHMManbhioe UMC+jpoBoe BxoflHoe 3HaneHne 
6yfleT reHepupoBaTb GMTOByno 

nocneflOBaTeribHOCTb 0000000... Ha ypoBHe 
nonoBUHbi LUKajibi HMqbpoBoro Bxofla 6yfleT 
co3flaBaTbC^ 6nroBbiM noroK 101010101010..., 
HMeHDLUMM cpe^Hee Hanpfl^eHMe, paBHoe 
nonoBUHe Hanpn>KeHnsq nuiaHnyi. CornacHO 
oflHOMy H3 acneKTOB HacTo^mero M3o6peTeHna 
AonoriHMTejibHbie HHBepTupyioinne BeHTurn 202 
noiviorafOT Ha Bbixofle Ka>KAoro flenbTa-curivia 
npeo6pa30BaTenq cjDopMnpoBaTb TaioKe 
KOMnreMeHTapHbie 6moBbie noTOKM. 3to 
03HanaeT, hto AeribTa-curMa npeo6pa30BaTenb 
o6pa3yeT 6nroBbM iiotok 100100100100..., 

COOTBeTCTByhOIHMM BeflMHUHG 1/3 ot HanpaweHMfi 

nuTaHi^q, a KOMnneMeHrapHbiM 6MTOBbiii noTOK 
6yfleT paBeH 011011011011..., 

cooTBeTCTByK)Li4MM BeriMMMHG 2/3 ot Hanpa>KeHMq 
nMTaHMfi. Pa3HOCTb Me>Kfly stmmm flByMfi 
BGnnHUHaMM paBHa 1/3 - 2/3 = -1/3 Hanp^>KeHM^ 
nnTaHH?i. Ecjim npeoo~pa30BaTejib npon3BOA^T 
11101101110. .., cooTBeTCTByhOLnee BennnuHe 
+3/4 Hanpfl>KeHHfl nuTaHna, Torfla KaK 
KOMnreMeHTapHbie CMman 000100010001. . . 
oyaeT MMeTb 3HaneHne 1/4 TaK, -hto pa3HOCTb 
paBHa 3/4 - 1/4 = +1/2 Hanp^>KeHMe nMTaHMfl. 

BOCnOJlb30BaBLJJMCb pa3HOCTbK> Me>Kfly 

BbixoflHbiM CMmanoM npeo6pa30BaTejifl m ero 
AonofiHeHneM ; moobi npeAdaBHTb cvirHan I mjim 
Q, npeflCTaBiieHHoe 3HaneHne Moxer ObiTb 
norio>KMTenbHbiM mjim OTpi^aTeribHbiM Aa>Ke npM 
Han mm mm OTAeiibHoro mctohhwio nuTaHMfl 
nono>KMTenbHOM normpHOCTM m 6e3 
Heo6xoAMMOCTM reHepMpoBaHMfl onopHoro 
Hanpn>KeHMfl. CoorBeTCTBeHHO 
CMMMeTpupoBaHHbie CMecurenn 115A, 115B 
noAcoeAHHeHbi k flByxnpoBOflHbiM BxoflaM, a He 

K HeGMMMeTpUHHblM BXOAaM, KOTOpbie 

oTcne>KM BaioT pa3HocTb Me>KAy cumanaMM, 
nepeAaBaeMbiMn no AByM npoBOAaM, m He 
pearwpyioT Ha aOcontoTHbie mjim nocTOHHHbie 
cocTaBnahOLL^Me Hanps>KeHMfl, nepeflaBaeMbie no 
AByM npoBOAaM. 

BblCOKOCKOpOCTHbie 6MTOBbie nOTOKM 

AeribTa-curMa MOflynj^MM npocTO 
npeo6pa3yfOTC3 b aHanoroBoe HanpaweHMe, 

KOTOpoe MM COOTBeTCTByeT, CjDOpMMpyfl TOJlbKO 

Hanpq>KeHne co cpeAHMM M3MeH?iK}m 1 MMcq 
3HaneHneM b npeAenax oojibujoro KonnHecTBa 
6mtob. 3to mo>kho AOCTMMb, Mcnorib3yq 

npOAOJ1>KMTeJlbHO BO BpeMeHM C+JMJlbTp HM>KHMX 

MacTOT. MMehOLAMM nonocy nponycKaHMS, 
Koropafl cocTaBTifleT HeGonbLuyho APO^Hyio 
MacTb CKopocTM nepeAaHM asihhnx b GMTax, ho 
Bee eLU,e AOCTaTO^Hyfo, Mro6bi nponycTMTb Bee 
pa^oHMe cocTaBiiflKJLAMe Mop,ynnu,wv\. flna 
cxeMbi CMmaria CMMMerpMHHOM qbopMbi, 
pa3paGoTaHHOM atia HacTOflurero M3o6peTeHMfl, 

CMMMeTpUHHbie CjDHJlbTpbl 203 06?13aTeJlbH0 

ycraHaBJiMBajoTC^ Me>KAy BbixoAaMM 
AejibTa-cwrMa npeo6pa30BaieneM 201 m 
cGariaHcupoBaHHbiMM MOAy-n^TopaMM 115 
curHanoB I, Q. 

CGanaHcupoBaHHbie MOflyjiflTopbi 115 MoryT 
6biTb nodpoeHbi noAoSHO cwecMTen^M 
runbSepTa. 

rnaBHan MacTb c|DMnbTpa 203 b cootbstctbhm 
c HacTOflLU.MM M3o6peTeHneM coctomt M3 AByx 
MAeHTMHHbix ycrpoMCTB ycraHOBKM Hyrifi Ha 
RC-KOMnoHeHTax, Koropbie BbinonH?ifOT 
onepai4Mio HH3KonacTOTHOM cjDMnbTpauMM no 

OTHOLLieHMJO K 06OMM CMMMeTpupOBaHHblM 
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(AByxTaKTHbiM) CMmanaM w nocTOSHHOM 
cocTaBnatoLneM c npoBanoM b MacTOTHOM 
AManaaoHe 3tot cJ^nbTp o6ecneHMBaeT 
noAaBneHne nocTO^HHOM cocTaBn^JOLi^eM 
Hanpfl>KeHMfl nocTOAHHoro TOKa v\ hm3kmx nacTOT 
6noi<a, KOTopbiM He MMeeT 3aseMneHHoro 
conpoTMBJieHMfi. Bca cxeMa cjDMJibTpa moxot 

BKTIMDMaTb KaCKafl TaKMX CMMMeTpMpOBaHHblX 
CeKL^MM. 

Ha npaKTMKe npo6neMa coctomt b tom, KaK 
npM MaccoBOM BbinycKe perynnpoBaTb yfleribHoe 
conpoTMBJieHMe HanbineHHbix nneHOK, paBHoe 

BeJIMHMHe, BbNMCJieHHOM npM KOHCTpyMpOBaHUM. 

Ecjim yAenbHoe conpoTMBJieHMe MSMeH^eTCfi, to 
noriHafl nacTOTHayi xapaKTepucTMKa M3MeH^eTca 
no Awana30Hy nponopi4MOHaribHo. YABoeHHaa 
BeriMHMHa yAeribHoro conpoTMBneHM^ Aon>KHa 
Ha nonoBMHy yMeHbLUMTb nacTOTy cpe3a m 
HyneBbie nacTOTbi, b to BpeMJi KaK 
yMeHbLueHHafl b Asa pa3a Ben mm m Ha yAeribHoro 
conpoTMBneHMfi Aon>KHa yABOMTb KoriMHecTBO 
Bcex nacTor. B stom cnynae, KorAa Ha 
npaKTMKe npoM3BOACTBeHHbie AonycKM cjimlukom 

GOJlbLLIMe, HTOSbl noriyMMTb HaCTOTHyfO 

xapaKTepMCTHKy BHyTpM 3aflaHHbix npeAenoB, 
ApyrMM acneKTOM HacTO?iLAero M3o6peTeHM?i 

CTaHOBMTCFl BO3M0>KHOCTb MCnOJ1b30BaTb 

noACTpoMKy HacTOTHOM xapaKTepucTMKM BHyTpM 
npeAenoB nocrie M3roTOBneHMfi. 3to 
BbinoxiHJieTCfl c noMoii^bfo M3o6peTeH Horo 
cpeACTBa Ann CTyneHHaTooDpa3Horo M3MeHeHMfl 

npOTJDKeHHOCTM T1HHHM. 

PeryriMpoBKa npoBana nacTOT 

o6ecneMMBaeTC3 cpeACTBOM 
CTyneHHaToo6pa3HOM perynnpyeMOM 
npoT^>KeHHOCTM jimhmm , Mcnojibsya HOByiO, 
M3o6peTeHHyho KOHcjDnrypai^MKD. 3to 

peanw3yeTcq npM cobmsctmmoctm 
CTyneHMaToo6pa3Horo perynnpyeMoro 
pe3MCTopa, HTo6bi nonyHMTb noflCTpaMBaeMoe 
ycTpoficTBO npoBana nacTOT. 

Ha qbMr. 16 M3o6pa>KaeTCfl npeAno>KeHHbiM 
npMMep peanM3aL^MM peryriMpyeMOM RC-timhmm. 

TjiaBHO^ nOCTOflHHO^ BHyTpMCXeMHOR HaCTblO 
JIMHMM 210 ABJIflfOTCfl KaCKaflHO BKJ1K)HeHHbie 

KOMMyTMpyeMbie ceKU,MM, pacnono>KeHHbie c 
jitoGoti CTopoHbi. flBe KOMMyTMpyeMbie ceKi4MM 
211, 212, pacnojio>KeHHbie co CTopoHbi neBOM 

pyKM, MMetOT npOT3>KeHH0CTM, KOTOpbie 

flBii?iK)TC?i nepBOM AoriePi dL ochobhom a^mhw 
jimhmm L flBe KOMMyTMpyeMbie ce klj,mm , 
pacnojno>KeHHbie co CTopoHbi npaBOM pyKM 213, 
214, MMefOT AOJiesbie npoTq>KeHHOCTM 3 dL. 
TaKMM oOpasoM, mo>kho 6paTb pa3JiMHHbie 
pa6oMMe npoTfl>KeHHOCTM jimhmm BKnioHeHMeM 
KOMMyTMpyeMbix ceKi4MM b cneAyHDLAMX 

KOM6MHaU,MflX (OUt - BblKJ~lK)HeHO, in - BKTlHDMeHO) 

(ra6ri. 1). 

TjiaBHbiM cbomctbom, nojiynaeMbiM 
BbiiuenpMBefleHHbiMM coneraHMaMM, flBJi?ieTC?i 

TO, HTO CeKL^MM JHMHMM, KOMMyTMpyeMbie B COCTaB 

i^enM, BcerAa coxpaHnioT HenpepbiBHOCTb 

TIMHMM, T.e. HeT KOM&MHaU,MM , KOTOpbie 

cocTaBnsioT coneTaHMe, HanpMMep "in out in". 
3to no3BOJiaer ynpocTMTb KOMMyrai4MfO ao 

T3KOM CTeneHM, MTO ATI^ KOMMyTai4MM nacTeM 

timhmm TpeoyeTCfi roribKO KOMMyTauMfl 
KOHASHCaTOpHbIMM o6KnaAKaMM. fljia Toro : 

HTOGbl BKJllOHMTb CeKU,MIO JIMHMM, HTOObl 

Ao6aBMTb k rnaBHOM fljiMHe jimhmm, ee 
KOHAeHcaTopHafl o6KnaAKa noAcoeAMHsqeTca k 
KOHAeHcaTopHOM o6icnaAKe rnaBHOM MacTM 
jimhmm. 3Ta onepai^Mfl BbinojiHaeTC^ oahmm M3 
MHoroHMCiieHHbix nepeKJihonaTejieM 215-222 
(HanpMMep, nepeKJiKwaTeneM 215). flnq Toro, 
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hto6n nponycTMTb sry nacTb jiuhmm, 
flo6aBnfleiviyK) k flnuHe itisbhom hqcth jimhmm, ee 
KOHfleHcaTopHaa oBicnaflKa nn6o OGTaerca 
OTKnioMeHHOM, jih6o 3aMbiKaeTCfi Ha 3eMneHne 
(HanpuMep, BTopbiM nepeKnionaTeneM 219). 
Me>i<fly nepeicniOHaTenEMM 215 - 222 n 
3a3eMneHneM MoryT 6biTb Ao6~aBneHbi 
AonoriHMTejibHbie conpoTMBJieHMjq. 

OTKJIfOHeHHbie CeKI^MH T3KMM oo"pa30M 
CTaHOBflTCfl OTfleJIbHblMH, 3aKOpOHeHHblMM 

RC-JiMHUflMM nocneflOBaTeribHO BKnfOHeHHbiMM 
pe3HCTopaMH, KOTopbie HivieioT noKacKaflHoe 

BKJIHDHeHMe C y CT pO V\ CT BO M yCTaHOBKM Hyrifl i/i He 

Ao6aBnseTCfl k pa6oMefi rnaBHOM nacTM 
npoTfl>K8HHOCTH JiMHMM. TaKMM o6pa30M, KorAa 

KOHTaKTHbIM BblBOfl ITiaBHOM HaCTM J1MHMM 

noflcoeflUHJieTCfl k 3a3eMneHMK) nepe3 pe3MCTop 
oo"HyneHMfl s npuBeAeHHoro Ha cfci/ir. 17, to 
nacTOTa HyneBoro 3HaneHMJi b nacTOTHOM 
xapaKTepMcrnKe TaK Bbi6npaeTCfl, hto He 
M3MeHPieTCsq oTKnnoMaeMbiMM ceKi4MfiMM. 

flna Toro, HTo6bi oSecnennTb cornacoBaHne, 
peryrmpyeMoe CTyneHHaTbiM o6pa30M, pe3HCTop 
oo"HyneHMfl cxe-Mbi, n3o6pa>KeHHbiM Ha cjDnr. 17, 
Aon>KeH 6biTb ncnorib30BaH. B 3tom cxeiwe 
perynnpoBKa o^mero paGonero conpoTHBJieHM?i 
ocymecTBiifleTCfl KOMMyTMpyeMbiMM 

LUyHTHpyiOLi^MMH pe3MCTOpaMM BblCOKOrO 

HOMMHana BMecTO KOMMyTMpyeMbix 

nocneAosaTejibHO BKmoneHHbix pe3MCTopoB 
Manoro HOMMHana. Ochobhom HOMMHan 
pe3HCTopa R fct»nr. 17) Aejwcfl Ha nacTb aR m 
nacTb (a - 1)R. napanrienbHO nepBOM nacTM aR 
noACoeAMHSiiOTca Asa KOMMyTMpyeMbix 
pe3MCTopa R1 v\ R2. rioAKJiraHeHMe R1 npuBeAeT 
k yivieHbLJjeHMK) AewcTByiomero 3HaneHM£i aR ao 
aR - d R, b to spewfi kbk naACoeAWHeHMe A^yx 

pe3WCTOpOB R1 M R2 yMGHbLUHT b s n m m m h y aR ao 

aR - 2dR. AHanorwHHO KOMMyTupyeMbie 
pe3HCTopbi R3 m R4 no3BormK)T yMeHbLUMTb 
conpoTMBneHne (a - 1)R ao 3HaneHMfi (a - 1) - 
3dR hum (a - 1)R - 6dR. TaKMM o6pa30M Bee 
3HaneHH?i cyMMapHOM BennHMHbi 
conpoTMBJieH^fl ot Rm R - 8dR mo>kho nonyHMTb 
3a cneT npMpameHUfl -dR. TaK KaK perynnpoBKa 
R ocyLMecTBnweTCfl b HanpaBneHnn noHH>KeHHfl 
HOMMHana, to nepeKJiJonaTenn (ot 230 ao 233) 
AOJi>KHbi cpaoaTbiBaTb noA B03AeMCTBneM 
MHBepTupoBaHHbix ynpaBnajoLMMx cwTHanoB no 
OTHOLueHMto k CMTHanaM, noAasaeMbiM k 
nepeKnioMaTeriyiM (ot 215 ao 218), 
npuBeAeHHbix Ha cjDMr. 16. BenMHMHa aojim "a" 
MoxeT 6biTb BbiSpaHa TaK, hto pe3MCTop 
HanMeHbiuero HOMMHana M3 neTbipex 
KOMMyTMpyeMbix pe3MCTopoB R1 . R2, R3 m R4 
s^BnaeTCfi no bo3mo>khoctm Hanson biu mm, hto6h 

MMHMMM3MpOB3Tb BJIMflHMe nOCJieAOBaTeilbHO 

nepeKTiKMaeMoro conpoTMBJieHMfi. Ectim ppns\ 
"a" cjimlukom Mana, to TorAa R1 m R2 Aon>KHbi 

6blTb 6e3 Heo6xOAMMOCTM HeSonbLUMMM, B TO 

BpeMfl KaK R3 m R3 HMefOT 6oribLuoi?i HOMMHan m 
b npoTMBonono>KHOM cfiynae, ecriM aojia "a" 
criMLUKOM 6"oribLuafl. TaKMM o6pa30M cymecTByeT 

OnTMMyM, KOTOpbIM M0>KHO HSMTM paCHSTOM. 

KoHCTpyKi4M?i y3KononocHbix pe>KeKTopHbix 
cjDMfibTpoB m 3tmx >Ke cjDMJibTpoB c peryjinpyewoM 
noriocoM noflaBfieHMfl m mx npaKTMHecKMe 
criyMaM npMMeHeHMfl 6biriM onucaHbi b 3a^BKe 
npM Aonyii^eHMM, hto CTeneHb MHTerpaL|MM 
KOMnoHeHTOB, pacnojioKeHHbix Ha KpeMHMeBOM 
HC, no3BonfleT He TOJibKO peariMsosaTb ee, ho m 
rierKO npucnocoGMTb k ApyrMM cnocoGaM 

npOM3BOACTBa M CnyMaflM npHMSHGHMM. 

MoAyiiMpoBaHHbiM CMmari HecymeM 600 
BcerAa npncyTCTByeT Ha BbixoAe npweMHOM 
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cxeMbi MHTepcJ^ePica GTpoGMpoBaHMfl 80, nacTM 
CnHC 122 TMna KATIE. B 3aBMCMMOCTM ot 
pexMMa paSoTbi npMeMHbiM CTpo6Mpyfou4MM 
MHTepqbePic 80 BbiAaeT pa3JiMMHbie BbixoAHbie 
cumaribi b npMeMHbiM MHTep4>eMC L4nC (Ha 
cxeMe He npoHyMeposan). Bxoahom CMmari 

HaCTOTOM 600 kTlJ flBJIfleTCfl CMTHariOM OKeCTKO 

orpaHMMeHHbiM no^TM ao pa3Maxa CMTHana 200 
mB. 3tot CMman flBnneTcn 
AMc)3c|DepeHi4MajibHbiM cwmanoM IFIN m I Fl N\ 

Tpw pe>KMMa, KOTopbie Mcnorib3yK)TCfi b 
npneMHOM CTpoOMpyiomeM MHTepcpetice 80, 
flBJiflKJTCfl pe>KMMOM aHanoroBoro 
ynpaBfis^ioLAero KaHana, pe>KMM0M KaHana 
aHanoroBoro peneBoro CMTHana m pe>KMM0M 
KaHana i4M4)poBoro penesoro CMmana. 
npMeMHbiM CTpo6MpyiOLUMM MHTepdpePic 80 

MMeeT B03MO>KHOCTb M3MepMTb HeCKOnbKO 
pa3nMHHblX KOM6MHaL^MM Cj3a3bl, HaCTOTbl M 

aMnnMTyAbi nocTynatomero CMTHana. B pe>KMMe 
aHanoroBoro ynpaBnpioLnero KaHana OTcneTbi 
cjDa3bi HanpaBnfiK)TC?i b npMeMHbiM L4I~IC 142, 
npeACTaBneHHbie 1 6-pa3p^AHbiMM cnoBaMM, 
nepeAaBaeMbiMM co CKOpocTbio 80 K cnoB/c. Bo 
BpeMfl pa6oTbi b pe>KMMe KaHana aHanoroBoro 
peneBoro CMmana 4>a30Baa m HacTOTHaa 
MHcjDopMaqMfl OTnpaBn?ieTCfi noonepeAHO co 
CKOpocTbfc 1 50 K cnoB/c. npM pa^oTe b pe>KMMe 
KaHana u,Mc|DpoBoro peneBoro CMTHana 
8-pa3p3AHafi cJ^a30Baq m 8-pa3p^AHaq 
aMnnMTyAHafl BbiOopKa rpynnMpyioTCfl b 
1 6-pa3p?iAHoe cjiobo m OTnpaBn^ioTca b 
npneMHbiM L4nG 142 co CKopocTbio 194,4 K 
cnoB/c. Ckopoctm nepeAaHM k ynoMfiHyTOMy 
MHTepcjDeMcy Bcex 6MTOBbix nocbinoK paBHbi 4,86 

MMehOTca ABa rnaBHbix MHTepcjDePica Me>KAy 
MMKpocxeMOM 122 Tuna KATIE n koaskom 124 
TMna ABBIE, KOTopbie npMBeAeHbi Ha cj^nr. 5. 
Oamh M3 hmx Mcnonb3yeTC5^ Ana nepeAaHM 
AaHHbix HM3KonacTOTHoro CMTHana (HKM) b m M3 
KOAeKa, peanM30BaHHoro Ha m m Kpocxe Me 124 
TMna ABBIE. BTopoM MHTep4>efic 
nocneAOBaTenbHbii^ KaHan CBfi3M, kotophm 
Bbi6MpaioTCfl pa3nnHHbie pe>KMMbi pa6oTbi m 
napaMeTpbi, HanpMMep AaHHbie L4AI1 MnM 
AaHHbie perynMpoBKM rpoMKOCTM i4MqbpoBbiM 
cnocoGoM b MMKpocxeMe 124 TMna ABBIE. 
MHTepcj^ePic MKM MMKpocxeMbi 124 TMna ABBIE 
npMHMMaeT co CKopocTbio nepeAaHM 6MTOBbix 
nocbinoK He Menee 128 kTl^, c kotopom moxho 
nepeAaBaTb 1 6-pa3paAHbie cnoBa peneBoro 
CMmana, CTpoSMpoBaHHbie co CKopocTbio 8 K 
Bbi5op/ceK. MHTepcfreMC HKM nponycKaeT 
6MTOBbie nocbinKM co CKopocTbio 648 kTl^, 

COOTBeTCTByiOL4eM TaKMM 00~pa30M 5-KpaTHOMy 

npeAeny OTHOCMTenbHO Tpe6yeMOM 

MMHMManbHOM ckopoctm nepeAaHM Smtobux 
nocbinoK. 

CMmanbi MHTepcjoeMca nocneAOBaTenbHoro 
ynpaBneHMfl CTaHOBflTCfl paGoHMMM TonbKO b 
tom cnynae, ecnM Hy>KHO M3MeHMTb napaMeTp b 
MMKpocxeMe ABBIE. CKOpocTb nepeAaHM 6mt 
paBHa 648 Kri^ 3 a MHCpopMai^MOHHbiM cf)opMaT 
coAep>KMT 6-pa3p?iAHbiM aApec (o6o3HaneHMe 
napaMeTpa) m 8-pa3pqAHoe HOBoe SHaneHMe. 
HeKOTopbie aflpeca othocatch k ynpaBnaioLAMM 
6mt3m a^^ OTKnjc«-ieHW5R HanpqxeHM^ nMTaHMfl 

HeMCnonbSyeMblX CeKL^MM, HTOSbl C3KOHOMMTb 

noTpe6naeMyio MOLUHOCTb b pe3epBHOM 

COCTOflHMM. 

B pyHHOM nopTaTMBHOM paAMOTenecf)OHe b 

COOTBeTCTBMM C HaCTO^LL^MM M306peTeHMeM 
MMKpOC|DOH M TOnCBHOW Tenecf)OH BCTpaMBatOTCfl 

b 6noK. EcnM Mcnonb3yioTCfi qtm BCTpoeHHbie 
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HMSKOMacroTHbie flaTMMKM , to TorAa He 
Tpe6yeTca cb«3m c BHeLUHew MMKpoTenecfroHHOM 

Tpy6KOM B nOABW>KHOM (aBTOM06HJlbHOM) 

paAHOTejiecj^oHe win b tom cnyqae, Kor^a 
pyHHOM nopTaTHBHbM 6noK BpeivieHHO 
BCTaBJiaercfi b nepexoflHHK aBTOMo6nn?i, HToSbi 
npncnocoo"nTb ero flna pa6oTbi b pe>KMMe 
noABM>KH0M paAM0craHL4MH : MWKponpoAeccop 
1 20 ooecnennBaeT nepeflann i^ncppoebix 
ynpaBfifiKDLAUx cumanoB k bhbluhbCi 
MUKpoTenecpoHHoCi Tpy6Ke n GnoKy aAanTepa 
Mepe3 MHTepcjaeMC yHUBepcanbHoro 

acuHxpoHHoro npneMonepeflaTHMKa (UART). 
Hw3KOMacTOTHbie cumaribi OTnpaBnaioTca mum 
npwHUMafOTCfl v\z OKpy>KaK)Li^ero npocipaHCTBa c 
npoMexyTOHHbiM ypoBHeM c nomu 
cpeAHeKBaApaTHHHbiM 3HaneHneM 100 - 200 mB, 
ncnonb3ya AonojiHMTenbHbie BxoflHbie v\ 
BbixoAHbie KOHTaKTHbie BbiBOAbi Ana 
h m 3 kom acTOT h o ro CHrHana MUKpocxeMbi ABBIE. 

CeKI^Hfl 140 MCTOMHMKa nMTaHMfl W 

nornnecKOM cxeMbi ynpaBneHMfl noABM>KHoCi 
paAnodaHMUM BKnHsnaer aKKyiviynjiTopHbM 

MCTOHHMK nUTaHM?!, 3a3eMJieHMe, flaTHMK 

3a>KnraHMfl, BbixoAHofi KacKafl 

npeAynpeAHTenbHoro cumaria atia pynopa, 

KHOnKy BKJlK)HeHH3-BblKJlK3HeHM?1 

MUKpoTerecpoHHOM Tpyo"Kn npw noncKe pe)KHMa 
KopoTKow nepeAaMM \a BHyTpeHHMW hctohhhk 
ni/iTai-Mfi coxpaHeHM^ cnmana noABM>KHoPi 
paAHOCTaHL4HM. 

YnpoineHHa?! CTpyKrypHaa oricK-cxeMa c 
riornKOM EyjieBOM anreo"pbi ynpaBJieHMfl 

MCTOMHMKOM ni/ITaHMfl npHBOAHTCfl Ha CjDMT. 3. 

npMHUMn paooTbi 3aKnK»aeTCfl btom, mto, ecnn 
HawaTa KHonKa MCTOHHMKa nnTaHi/m, 
pacnonoKeHHan Ha MMKpoTeriecjDOHHOM Tpy6Ke, 
to MWKponpooeccop 120 npuHyAHTenbHO 
BBOAMTca b paconee cocTOAHne n npoBepaeTca 
cocTO?iHne BXOAa A^THMKa 3a>KnraHMjq. Ecnn 
AaTHHK 3a>KnraHns BKmoneH, to noABn>KHafl 
paAnocTaHi^ns 6yfleT "noAKniOHeHa k MCTOHHMKy 
nuTaHna" aji3 aSoHeHTa. Ectim He noAKruoneH, to 
MMKponpoi4eccop 6yAeT LuyHTi/ipoBaH CHOBa. 

Bosmo>kbh Bapi/iaHT ncnonb30BaHHfl ci/imana 
coxpaHeHnw nuTaHna, KorAa aSoHeHT 
pa3roBapnBaeT v\ OTKnfonaeT npepbiBaTenb 
3a>KnraHMfl. flaTHHK npepbiBaHMfl 3axnraHMfl 
OTKnfOMaeTcs, MMKponpoi^eccop 120 coxpaHseT 
nuTaHne Arm noABH>KHOM CTaHL^M c noMOLAbfo 
cumana coxpaHeH^q Hanpq>KeHnq nuTaHwq n 
npepbiBaeT ccxpaHeHne Hanpa>KeHMq nuTaHMfl 
ToribKO b tom cnynae, KorAa pa3roBop 6bin 

3aKOHHeH C OTKHfOHeHHeM nOABH>KHOi?l 

paAMOCTaHMMM. Ecnn pa3roBop npoAonxaeTca, 
to OTcyTCTEno Hanpa>KeHHfl nuTaHMfi A^TMUKa 
3a>KwraHnq Aon>KHO npuBecTW k OTKnhOHeHwio 

nOABM>KHOM paAMOCTaHI^MM. 

Ha cfcfir. 7 Bocnpon3BOflMTCfi ynpoLAeHHaa 
cxeiwa KaHana nepeflann noABH>KHOM 
paAnocTaHi^nn. 3ByKOBbie curHanbi nocTynaioT 
ot Mi/iKpocjDOHa n npeo6pa3yioTCfl b i^ncjDpoBbie 
AaHHbie HKM koaskom 124 Tuna ABBIE. 
nepeAaJoinnM L4IIC 144 npMHMMaeT 3Ty 
MHcjDopMai4HK3, BbinoiiHfleT peryjinpoBKy 
ycuneHnq, cjDnribrpai4MK) curHana, KOAnpoBaHMe 
i4nc|DpoBoro peneBoro curHajia, KOAnpoBaHne 
Koppe^nn c6oeB n cf)opMaTnpoBaHne AaHHbix 
nocbinoK m OTnpaBJiqeT pe3yj~ibTaT BbinoriHeHUfi 
onepai^MM b ceKU,nfo 70 nepeAaJouj,ero 
HHTepo>eMca BeHTunbHO^ MaTpni4bi 122 CriMC 
Tuna KATIE, mto6h npeoSpasoBbiBaTb b TOMHbie 
curHanbi I v\ Q Anq uop^ns\\\\A\A MOAyJi^TopaMU 
115. B aHanoroBOM pe>KMMe peneBOM ci/imar, 

AUCKpeTMSMpOBaHHblM CO CKOpOCTbK) 8 
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Bbi6op/ceK b pexMMe MKM, He MCKnfOMaeTcn 
nocne ko a^ po Ba hma peneBoro curHana mjim He 
noflBepraeTca KOfltipoBaHHK) atia KoppeKL^^i^ 
oujm6ok. BiwecTO 9Toro ncnojib3yeTcq ariropnTM 
KOMnaHAMpoBaHna AHHaMnnecKoro Anana30Ha 2 
: 1, 3aAaHHoro l^mcJ^pobom peanM3au,MeM cnoco6a 
paAMOCBF13M AMPS. BbiSopKM 

KOwnaHAMpoBaHHbix 4dopm Kone6aHMM 3aTeM 
npeo0pa3yHDTca b cpopiviy nacTOTHoi/i MOAy-nfli-^nn 

M M3 HM B Cj3a30Bbie BblSopKH M B KOHU,e B 

cpopMbi KoneoaHMM I m Q, GyAynn KOCMHycoM n 

CMHyCOM Cf)a30BblX Bbl6opOK COOTBeTCTBeHHO. 

CurHanbi I n Q noflBnafOTCfi b nape 
CMecMTeneti, pacnono>KeHHbix b MOAynfuope 
1 15, c ci/iHcjDa3HbiM m co cflBUHyTbiM no cjDa3e Ha 
90° curHanoM, noABeAeHHNM M3 
cjDa30BpaLL|aTejiq 114 bo BpeMfl nepeAaMM 
npoMe>KyTOHHOM MacTOTbi. 3tm cumaribi 
cyMMnpyfOTCfl m npeo6pa3yjoTcq "c 
noBbiujeHneM" ao nacTOTbi Bbi^paHHoro KaHana 
b CMecnTene 116, KOTopaa Aon>KHa 6biTb 
nepeAaHa b npocTpaHCTBO nepe3 AynneKcop 
100. B APyoM BapnaHTe peanw3aLi 1 wn 
"noBbiLuafoiAH^" CMecnTerib cjjopivinpyeT 
HeMOAyJinpoBaHHyjo nacTOTy Hecym,eM, KOTopafi 
3aTeM MOAynnpyeTca ^opiviaMM curHanoB I, Q. 

Ha 0nr. 8 npuBefleH ynpoiuieHHbi^ 
npneMHbiM KaHan. npMHMMaeMbiPi curHan 
npeo6pa3yeTC?i "c noHM>KeHneM" ot MacTOTbi 
BbiSpaHHoro KaHana b CMec^Tene 103 ao 
"nepBOM" nM nacTOTbi, ncnorib3yfl 
cnHTe3npoBaHHbM curHan 3aAaK)Lnero 
reHepaTopa. MMKpocxeMa npneMHMKa 106 3aTeM 
npeo6pa3yeT m OTC^mibTpoBbiBaeT curHan c 

nOHM>KeHMeM AO "BTOpOM" riH C nOMOlAbK) 

CMHTesaTopa 110 m saAa^Li^ero reHepaTopa 
onopHOM nacTorbi 112 ; npuneivi 2-m m nM-curHan 
saTeiw CTpo6npyeTcq npneiviHOM ceKi^neM 80 
MHTepcjDeMca Anci<peTM3au l MM MUKpocxeMbi 122 
Tuna KATIE. MuKpocxeMa 122 Tuna KATIE 
npeo^pasyeT 2-otf l~IH curHan b 
nocneAOBaTexibHOCTb cjDa30Bbix Bbi6opoK v\ 
nocneAOBaTeribHOCTb nacTOTHbix BbioopoK, a 
MUKpocxeMa ABBIE OAHOBpeMeHHO 

npeo6pa3yeT curHan RSSI b 

nocneAOBaTexibHOCTb aMnnnTyAHbix BennnnH, 
ncnojib3yq cbom AL4I~I. Bbi6opKH cpa3bi, HacTOTbi 
m aMnnnTyflbi HanpaBnaiOTCfl np^MO b 
npneMHbiM UnC 142 Ana o6pa6oTKH. npneMHbiCi 
I4nc 142 BbinonHfieT AeMOAyn^UHHD, 
cjDMnbrpai^MK!), ycuneHne mjim ocna6neHne n 
AeKOMnpeccnK) peneBoro curHana. 

MnKponpou,eccop 120 Twna Z80 Ae^cTByeT KaK 
rnaBHbiw HHTepcjDeMC m o6ecne^MBaeT 
ocTanbHNMM ynpaBnyiJOLUjUMM onepau,nfiMM 

CMCTeMbl. 

3tm AeMOAy-n^poBaHHbie AaHHbie peneBoro 
cumana 3aTeM OTnpaBnfiraTcsq b KOAeK 124 
MUKpocxeMbi ABBIE KaK MKM BbiOopKM, KOTopbie 
Aon>KHbi 6biTb npeo6pa30BaHbi b nonocy nacTOT 
MOAynnpyfOLu.Mx curHanoB hh3kom nacTOTbi aha 
rpoMKoroBopMTenq. 

L4nc|DpoBa?i nepeAana peneBoro cumana 
o6nernaeTcq nepBbiM CHM>KeHMeM ckopoctw 
nepeAann AaHHbix peneBoro cumana c 8K 
Bbi6op/ceK. 1 6-pa3pqAHbix cjiob, nony-iaeMbix c 
noMOLAbio MUKpocxeMbi ABBIE onaroAapfl 
ncnonb30BaHMK) KOflepa VSELP. Koflep 
peneBoro cumana Bbi^aeT nccneflOBaTenbHOCTb 
6mtob, KOTopaa npeACTasnfieT 20-m cerMeHTbi 

peHM. EMTbl KnaCCMCjDML^MpyJOTCq KaK 6MTbl 

nepBoro Knacca (caMbie CTapujue pasp^Abi) nnn 
6nTbi BToporo i<nacca (caMbie MnaALUnc 
pa3p?iAbi). BuTbi nepBoro Knacca noABepraioTCfl 

B CcLMblX >KeCTKHX CjDOpMaX KOAHpOBaHMIO, 
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CBepTblBSlHMK). KOppeKL^MM c6oeB M BblflBJieHMK) 

c6oeB nocpeflCTBOM KOHrpona npw noMoi^M 
i^MKnuMecKoro n36biTOMHoro KOfla (CRC). 3tm 
ABa BbixoflHbix cumana BBOAarcfl yorpOMCTBOM 
nepeAOBaHM?! 2 BpeivieHHbix okoh c bhboaom 
260 6ht. Ka>icflbiM bboa 260 6mt ycTpoficTBa 
HepeAOBaHMfl coflep>KMT 130 6mt npeAbiAyLAero 
cerMeHTa 20-m peneBoro CMmana nnioc 130 6mt 
ASMCTBy KJLi^ero cerwieHTa. 

3tot 6htobnm noTOK noflaeTcsq Ha bxoa 
nocneAosaTejibHO-napannejibHoro 
npeo6pa30BaTejia 51 (cpur. 9). nepBbiM 6mt 
cneflyeT no KaHany "X", b to BpeM?i KaK BTopoPi 
6mt cneAyer b KaHan "Y" n t.a., KaK noKa3aHO 
Ha c(Dnr, 9. 

CneflyioiAMW KacKaA, AMc^cjDepeHunanbHbiM 
a>a30Bbii/i KOAep 52, rpynnnpyeT 3tm 6nTbi b 
napbi (cuMBonbi) m nepeflaeT Ka>KAyKo napy b 

OAHO W3 HeTbipeX M3MeHeHMl1 CjDa3bl 

OTHOCMTenbHO curHana. HanpMMep, napa 
CMMBona 00 cooTBeTCTByeT 45° c£a30B0iviy 
M3MepeHHK3, a cuMBon napbi 01 - M3MeHeHMK) Ha 
135°, 10 - H3MeHeHHfo Ha -45° m 11 - 
M3MeHeHHfo Ha -135°. Ha cjDnr. 9 
BOcnpon3BOAMTca 90-rpaAycHbiki ct>a30BbiM 
Bpau^aTerib 55, BKnfOHeHHbifi Me)+CAy KacKaAaMi/i 
56 m 57 yMHO>KMTeneM, a Taoce cjDMJibTpaMM 
nonocbi MacTOT MOAynwpyioLAMX CMmarioB 53 i/i 
54. ^aaoBbiM cabut nivieeT caiman Q. 3HaneHMfi 
curHanoB I h Q TaKMM o6pa30M npeACTaBnaforca 
KoopflMHaTaMM tohkm, pacnono?KeHHOM Ha flByx 
nepneHAMKyrifipHbix ocsx, no3Bonnn nioo'oM' 
TOHKe, KOTopan AO-n>KHa "npnGbiTb" c 

COOTBeTCTByKDLAMM Bbl6opOM 3HaH9HMM I M Q. 

nocneAOBaTejibHOCTb 3HaHeHMti I, Q flna 
k3>kaom napbi-CMMBona nocTynaeT b cfcunbTp 
KopHH KBaApaTHoro M3 KocuHyca, KOTopbiPi 
reHepwpyeT nnaBHbie nepexoAbi Me>KAy 
TOHKaMM. Ha c£nr. 10 Bocnpon3BOA^rcfi TunoBbie 
TpaeKTopnn cumana Ana mhorvix 
nepeKpbiBaeMbix nap-cuMBonoB. 

Bonee noApo6HO HHcjDopMai^wK) 

OTHOCMTenbHO CTaHAapTOB no MflBY \a 
COBMeCTHMOCTH CM. B Me>KAyHapoAHOM 
CTaHAapTe IS-54. 

fleMOAynfii4Hfl b npneMHUKe ooecneHHBaercfl 
nocpeACTBOM BbipaBHHBaTerm, 
npMcnocooneHHoro k KaHanaM, htoSu 
o6ecneHHTb AonycK Ann sxo-CMmanoB, 
nonBnnioLAMXcn b CMmanbHOM rpaKTe. 
Heo6xoA^Mbi^ BbipaBHMBaTenb nacTOTHOM 
xapaKTep/icrnKH MO>KeT 6"biTb nonyneH Ha 
ocHOBaHnn npuHi^nnoB, pacKpbiTbix b 
eBponePiCKOM 3a*iBKe 0425458A1 , KOTopaa 
BKnjoHeHa b AaHHbiM nareHT KaK ccbinoHHbiw 
MaTepnan. 

^opMMpoBaHne HMnyribCHOM i^enoHKH n 
npuHAnnbi TpacjDHKa 6yAyr onwcaHbi Ana roro, 
htoGu JiyHLue noHSTb npMHi^Mn HacTOflinero 
M3o6peTeHnn 3 KaHan MHqbopMai4MOHHoro o6ivieHa 

flBn^eTCfl HaCTbKO UMCJdPOBOM HHC|DOpMai4MM ; 

nepeAaHHOM ot 6a30B0M k noABM>KHOM 

paAHOCTaHL^W M OT nOABM>KHOM K 6a30BOM 

paAMOCTaHMMM, w BKn wqaeT a6oHeHTa m 
MHqbopMai^nfo o curHanMsai^nn, KOTopbie 
M3o6pa>KeHbi Ha dpwr. 11. flaHHbie 06 ycKopeHMM, 
CB?i3aHHOM o ynpaBn?iK)Li4HM KaHanoM (FACCH), 
m a6oHeHTCKa?i MHC^opMai^Ufi He MoryT 6biTb 
nepeAaHbi OAHOBpeMeHHO. llpweMHUK MoxeT 
Bbi6npaTb Me>KAy FACCH m aOo h e h tcko m 
HHCpopMai^netf comacHO TexHonornn, 
pacKpbiToi?i b aMepuKaHCKOM nareHTe N 
5230003, KOTopbiti BKHfoneH b A^HHyto 3a^BKy 
KaK ccbinoHHbM Marepnan. Ka>KAbiM KaAP MflBY 
coAep>KMT 6 BpeivieHHbix okoh. 
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nonHbiM KaAP coAepxMT 1944 6mt (972 
cm m Bona) 3aHMMaioT 40 mc npM nepeAane. 3to 
paBHfleTca 324 6nTaM Ha oaho BpeMeHHoe okho 
MnM 162 CMMBona. Bee OKHa OAMHaKOBbi no 

npOTH>KeHHOCTM. flBa 6MTa COOTBeTCTByfOT 

OAHOMy CMMBony A^fi cnoco6a MOAynai^nM, 
Mcnojib3yeMOMy b MflBY, KOTopbiM oyAeT TaioKe 
onwcaH Aariee. 

Ka>KAoe okho BKn^naeT cneAyKJLAyK) 
MHc|3opMaL4^K: (Ta6n. 2 m 3). 

Ka>KAbM KaHan nonHOM ckopocthom Harpy3KM 
OyAeT 3aHMMaTb 2 BpeivieHHbix OKHa. ByAYT 
rpynnnpoBaTbca OKHa 1 m 4, OKHa 2 v\ 5 n oma 
3 m 6. B oyAyLAeM npeAycMaTpMBatOTCfi Mepbi 
Ann KaHanoB nonycKopocTHOM Harpy3KM, 

KOTOpbie AOTI>KHbl 3aHMM3Tb JIMLUb OAHO 

BpeMeHHoe okho. llonHoe m nonoBMHHoe 
6bicTpoAei?icTBMfi MoryT HepeflOBaTbca b 
npeAenax OAHoro KaHana. 

OnMcaHMe ci/MBonoB, Mcnonb30BaHHbix b 
cjsopMaTax BpeivieHHbix okho, cneAyioiAee: 

G - 3au4MTHbiM MHTepBan 

R - BpeMjq nnaBHoro M3MeHeHMfi pe>KMMa 

SACCH - 3aMeAneHne, cs^3aHHoe c 
ynpaBn^ioiAMM KaHanoiw 

SYNC - CMHxpoHH3aMMfl v\ TaKTupoBaHne 

Data - AooHeHTCKaa MHO>opMai4Mfl MnM 
FACCH (YcKOpeHMe), CBa3aHHoe c 
ynpaBnfiioLAMM KaHanoiw 

CDV CC - KoAMpOBaHHbiM 141/iqopOBbiM 
cnoco6oM koa BepMc|DMKai4MH UBeTa 

RSVD - 3ape3epBnpoBaHO 

CKopocTb nepeAann AaHHbix b ceTM 
cocTaBnjieT 13 K6MT/ceK npM nonHOM Harpy3Ke 
KaHana nepeAann uhcJdpobom MHct)opMaL4Lin. 

BblXOflHOM CMTHan nOABM>KHOM 

paAnocTaHAMM noaBnaeTcn b pe>KMiwe 
noAaoneHuq HecymeM bo speiviq AewcTBi/m 
3aLi^MTHoro MHTepBana. BpeMfi nnaBHoro 
M3MeHeHMfi pe>KMMa no3Bon?ieT noABM>KHOM 
paA^1ocTaH^^1^1 b TeneHMe nepeAann 3 CMMBonoB 
AOCTMHb ypoBHfi wolahoctm (PL), npeAnncaHHoro 
o"a30Botf paAMOGTaHi^neM. l~loABM>KHan 
paAMOCTaHAM^ AO-n>KHa Obirb b npeAenax 3 aB 
Ha ypoBHe RL, Ha3HaneHHoro 6a30BOM 
paAHOCTaHi^MeM, nocne OKOHHaHMfl nepeAann 

BTOpOrO CM M BOna. IHpM 3aAaHHOM KOMaHAOM 

pe>KMMe noAaBneHM^ HecyLAeti BbixoAHaa 
MOLAHOCTb noABM>KHOM paAMOCTaHi^MM cnaAaeT 
HM>Ke ypoBHfl -60 aB, M3MepeHHoro 

OTHOCMTenbHO MOU4HOCTH, M3nyMaeMOM BO 

BpeMfl nepeAaHM 3 CMMBonoB. HanpMMep, Baiua 
paAMOCTaHAMfi pa6oTaeT Ha MHC^opMau.MOHHOM 
KaHane "I" n nepeAaeT bo Bpeivta AeMCTBM^ 
BpeivieHHbix okoh 1 m 4 Bo Bpeivm A©MCTBMiq 
ApyrMX BpeivieHHbix okoh 2, 3 ; 5 m 6 noABMWHaa 
paAMOCTaHAMS A°n>KHa 6biTb OTKmoneHa, 
noTOwy <-ito noABH>KHbie CTaHi^MH 6yAyT 
nepeAaBaTb bo BpeMfl AeMCTBM* stmx 
BpeivieHHbix okoh MnM 3arpy3KM KaHanoB, 
KOTopbie 6yAyT Bee pa6oTaTb Ha oahom m toPi >Ke 
nacTOTe nepeAaTHMKa TX m oamh m tot >Ke 
npMeMHMK 6yAeT o^paLAaTbca k 6a30B0M 
paAMOCTaHAMM. npaMafl m peBepcHaq 

CMHXpOHM3ai4Hfl CMeLA3IOTCfl. 

B np^MOM HanpaBneHMH 1 2-CMMBonbHoe 
CMHxponone Mcnonb3yeTCfi AJi^ HASHTMcjDMKai4MM 
BpeivieHHoro OKHa, noAroTOBKM k pa6oTe 
3KBanaM3epa m CMHxpoHM3ai4MM. 

CMCTeivia T-l nepeAaHM i^McjDpoBoro peneBoro 
cumana c BpeMeHHbiM ynnoTHeHMeM MnM 
MHcfDopiviaMMOHHbix CMTHanoB aHanorM^Ha 3tom 
CMCTeivie, nocKonbKy Ka>KAbiM MHqbopMai^MOHHbiM 
KaHan saHMMaeT HeKOTOpyio nacrb o^LAero 
BpeivieHM b nop^AKe "KpyroBOM onepeAHOCTM". 
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BasoBan CTaHi^nn nepeflaeT naKeT HHcjDopMai^MM 
Ka>KflOM M3 Tpex noflBM>KHbix CTaHi4HH no 
onepeflu, a 3aTeM BbiAaeTca cr\e{\y\ovi\an 
nocbinKa HHcjDopMai^nn CHOBa aji* nepBOM 

nOABM>KHOM GTaHL4HM H T.fl. CllOBa 

cnHxpoHH3ai4nn m KOfla CDVCC 

MfleHTMC^MI^klpyJCT nOABM^CHyK) paflMOCTaHL^MK), 
KOTOpafl flOJl>KHa npMHflTb MHCjDOpMai^MWD. 

B peBepcHOM HanpaBJieHMM Ka>KAaa H3 Tpex 
noABH>KHbix paflnocTaHi^n^ nepeAaeT, b cbojo 
onepeflb, TOMy >Ke caMOMy npneMHMKy 6a30BOM 

CTaHI4MM CMMBOflbl CMHXpOCJIOB H KOfla CDVCC, 

BbiKJiJOHeHHbie b naKeT nocbiriKH, noivioratoT 
6a30BOM CTaHL^MM onpeflennTb ot KaKotf 
noflBM>KHOM paflnocTaHL^nn nocTynaeT 
MHc£opMai4Hfl. Pa3JinHne Me>Kny AByMfl 
HanpaBneHMfiMM nepeaann coctomt b tom, hto, b 
to Bpeivm KaK 6a30Baa CTaHUHS paooraeT 
nocTO^HHO b pexuMe nepeflani/i, Ka>KAaa 
noABM>KHafl CTaHi4Mfi pacoTaeT b pe>KMMe 
nepeAa^M ToribKO 1/3 nacTb BpeMeHH, noGTOMy 
OHa HannHaeT nepeAany m 3aKaHHMBaeT 
nepeAaMy. $yHKi4weM cmmbohob "nnaBHoro 
Bbixofla Ha poKMM pa6oTbf, no?iBrmK> muxes b 
Hanarie h KOHi^e nepeAann nocbiJiKM 

HHCjDOpMai^HH nOABM>KHOpi paflHOCTaHL^MM, 

aBnaeTca cma>KMBaHne Hanaria n OKOHHaHwa 
nepeAa^M TaKMM oopa30M, hto HewenaTenbHoe 
cneicrparibHoe pacLUMpeHMe CMmana Ha nacTOTbi 
coceAHHx KaHanoB MCKnioHaeTcs. 

B HacTOHLnee Bpeivia ycTaHOBneHO, hto 
nepeAaBaeMOM m npHHHMaeMofi no UMqopoBbiM 

MHCjDOpMai4HOHHblM KaHaiiaM flBJlfleTCfl JlMLUb 

i^ncjDpoBaa MHcjDopMaL^na, T.e. nornMecKne "1" w 
"0". flrm pannoTenect)OHa noTpeoyeTCfl cnocoo" 
npeo6pa30BaHMfi Bceti a6oHeHTCKofi 
MHcjDopMai^nn b 3tot qoopMaT, t . e. b npoi^ecce 
MOAynqiJMM cnocoSoM ji/4DQPSK. 

KoflnpoBaHMe peneBoro cumana 

BbinojiHfleTC5H b npoi4ecce tsk Ha3biBaeivioro 
koam poBa H\A9\ MeTOAOM nnHefiHoro 
npeACKa3aHH?i, ooyonoBneHHoro 
cyMMnpoBaHneM BeKTopoB (VSELP), 

n0AP06H0CTM KOTOporO MO>KHO HatlTM B 

cnei^McjaMKai^nn CMCTeMHoro CTaHflapTa IS-54, 
ynoMAHyToro paHee. KoAnpoBaHne cnocoooM 
VSELP BbinoriHfleTCfl BOKOAepoM, 
peariMSOBaHHbiM LinCoB; KOAwpyfCLAaa nacTb 
peariMsoeaHa b npneMHOM Ljnc 144, a 
AeKOAnpyfOLnaa nacTb - b nepeAaioLi^eM l4l~IC 
142. ripeAnocbuiKOM ncnonb30BaHHfl 3Toro 
cnocoGa KOAwpoBaHi/is SBrmeTCfi to, hto 
6riaroAapfl noBTopeHwo, peneBbie m 
HH3KOMacTOTHbie CTpyKTypbi CjDOpMbI KOTie6aHMM, 
HeT Heo6xoflHMOCTM nepeflaBaTb noriHOCTbho 
qbopiviy KOJie6aHfm. Oh noivioraeT M3BJieHb 

OCHOBHbie KOMnOHeHTbl, SMTbl Ana 

BoccTaHOBJieHnq m BbinonHeHwa KoppeKL^nn 
oluh6ok (CRC) v\ cnoKOMHO pa6oTaTb Ha 
noHi/i>KeHHbix CKopocTflx nepeflaHM 6mtoboi?i 
HHcjDopMaunn. Ha npneMHOM KOHLje curHan 
BoccTaHaBTiMBaeTCfi, Mcnonb3yfi xpaHMMyjo 
MHqbopMai^nfo b KOAOBbix KHurax 
paAHOTene430Ha n ueHTpanbHoro nyHKTa cba3m 
cotobom paAnocB^3M. Ha npaKTUKe 3to 
"sanonHeHne nycTbix MecT b 6riaHKax". 
BnaroAaps stom noBTopaeiyocTH n 6nTOBOMy 
nepeKpbiTHK) He6onbLUMe nponycKM AaHHbix 
a6oHeHT He MoweT o6Hapy>KMTb. 

KoAep peneBoro cumana ncnorib3yeT 
cnoco6 VSELP, MTo6bi c>KaTb 8 K cjiob/c ao 
noHTM 8 K6mt/c. npMHU,nn AePicTBua 
saKJifOMaeTCiq b ncnoribsoBaHMM SHaHMjq o 
noBTopHOM xapaicrepe penw, HTo6bi nonynnTb 
cjsopMyny c A^HaMnnecKM MSMeHflhOLUMMMCfl 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



K03CjpcipMI4MeHTaMM, KOTOpbie COOTBeTCTByhOT 

xapaKrepy penn. Ko3c^cjDMi4MeHTbi LPC 
nepeAaKyrcfl KaK HacTb peneBoro ci/ima/ia 
npoAOJD+CMTenbHOCTbK) 8 K6ht/c. OcTanbHaa 
nacTb 8 K6mt/c Mcnorib3yeTCfl A^fl nepeAaHM KaK 
Tai< Ha3biBaeMbM "ocTaTOK" npw Hannnnn 
paccornacoBaHnsq Me>KAy npeflCKasyeivibiM 
xapaKTepoM c noMOLAbK) 4:opMyribi m pearibHOM 
cipopMO^ KoneOaHUfl peneBoro cumana. K TOMy 
>Ke hucjio 6ht, Heo6xoAHMoe 3 HTo6bi 
npeACTaBMTb ocTaBUjyjocfi nacTb, yMeHbLuaeTca 
cpaBHeHneiw 5-mc OTpe3KOB cpopMbi KoneOaHwa 
c 3apaHee 3anncaHHbiMM 4)opMaMM Kone6aHHM b 
"koaobom KHkire" n nepeAa^efi nuLUb HOMepoB 

KOfla B KOAOByJO KHMiy BMeCTO BceM CjDOpMbl 

KoneGaHUH. riocTynajomnPi b Hanane 
HM3KOHacTOTHbM cuman Tpn pa3a 
o6pa6aTbiBaeTca cnoco6oM aHanoro-i4Mc|DpoBoro 
npeo6pa30BaHnq, KOTOpbiw ^BJiqeTCfl 
peryrnpoBKOM ypoBHfi, nojiocoBOM 
cjDnnbTpai^neM m npeo6pa30BaHneivi M3 
aHanoroBOM b L^nctDpoByio qbopMy (13-pa3paAHan 
pa3peujaKDLAapi cnoco6HOCTb). 

CKOpOCTb CTpO^MpOBaHMJI HM3KOHaCTOTHOrO 

curHana paBHa 8 k^, hto CHOBa coBMecTMMO c 
nnHnePi T-l. 

flanee noApo^HO AaeTCfl onucaHne ujara 
i^ncppoBow oGpaSoTKM Bbi30Ba. O^paSoTKa 
aHanoroBoro Bbi30Ba o^eHb c^ribHO cxo>Ka c 
o6pa6oTKOM i^ncj^poBoro Bbi3GBa m noaTOMy 
nocrieAyHDLnee GyAeT Aano KaK oCybflCHeHwe 
o6omx cjiynaeB o6pa6oTKM c pa3fiMHHbiMH 

OTJ1HHMSMM, OTMeHeHHbIMM B COOTBeTCTBytOLl^MX 

MecTax. 

ripn noAa^ie Hanpa>KeHMfl nMTaHMfl 
paAMOTenecjDOH 6yneT 3aHHMaTbca pe>KMMOM 
MHMi^Majinsai^MM m 3anycTMT nporpaMMbi 

CaMOTeCTMpOBaHMfl. l~IOABM>KHa51 paAMOCTaHI4l/f1 

onpeAenaeT c noMombfo cbomx nporpaMM 
CKaHnpoBaTb nn BbiAe-neHHbie ynpaBn^fomne 
KaHanbi GMCTeMbi A n B. KaK TonbKO noABH>KHafi 
CTaHi^Mfl npocKaHMpyeT Bee 21 nepBMHHbM 
ynpaBn^HDLi^MM lOHan, to OHa Taioi<e 
npoKOHTponnpyeT HanpfiKeHHOCTb nona 
paAMOGMmajia. Ea30Bbie paAnocTaHi^nn, 
npucnocoGneHHbie k o6MeHy i^nappoBbiMn 
curHanaiviM, ncnonb3yfOT raioKe aHanorMHHbie 
aHanoroBbie ynpaBriflioLi^Me KaHaribi, KaK m 
paHbine, HapfiAy o noABM>KHbiMH CTaHi^naMM 
TonbKO aHanoroBoro Tuna. flByxpe>KMMHbiPi 
paAHOTenecf)OH b ashhom cnyMae cnoKOMHO 
ncnonb3yeTCfi b aHanoroBOM pexuMe. 

Tenepb noABM>KHa?i paAHOCTaHUMfi 
HacTpanBaeTca Ha BbifleneHHbiw ynpaBJiflJomuM 
KaHan, Ha KOTopbiw nocTynaeT paAnocurHan c 
caMOM cunbHOM Hanpa>KeHHOCTbKD nona, HTo6bi 
tomho AeKOAnpoBaTb, Hanp^Mep, b TeneHne 3 
ceKyHA BcnoMoraTenbHoe cooGLAeHne o 
napaMeTpe CMCTeMbi m o6HOBMTb HyiviepaunK) 
KaHanoB noncKOBoro Bbi30Ba, HaHMHaa c 
nepBoro KaHan a n KOHHaw nooneAHHM KaHanoM, 
AaTb pa3peujeHMe v\ Bbi6paTb npupameHMe Ana 
aBTOHOMHoPi perkicTpai^nn (ecnn noABUKHaa 
CTaHi^nq npucnocoSneHa) n npucBOHTb 
HHAMKaTopy npoTOKoribHoro MaHAaTa (PCI) 
onpeAeneHHoe 3HaMeHne ; CHMTbiBaeMoe M3 
cooTBeTCTByKomero nona. 

3tot nocneAHHM OTMeHeHHbiCi iuar pewmuia 
paGoTbi, c KOToporo aHanoroBbiM m i^nq^poBoPi 
paAHOTeneq^DH AewcTByjoT pa3JiMMHbiM 
oo"pa30M. PCI - 1-6nTOBoe none b nepBOM cnoBe 
BcnoMoraTeribHoro coo6meHnsi o napaiweTpax 
cucTeMbi, KOTOpoe yKa3biBaeT mokot nn 
6a30Bafl CTaHi4nn pa6oTaTb b l4mcJdpobom 
pe>KMMe. Ecjim coAep>KaHMe PCI yKasbiBaeT 
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TOribKO Ha B03MO>KHOCTb paGoTbi b aHarioroBOM 
pe>KMMe, to noflBW>KHafl CTaHi4na 6yAeT 
3aHHMaTbCfl 3aflaHneM cKaHkipoBaHna 
BTopuMHoro Haoopa BbiAerieHHbix ynpaBJiajoiAnx 
KaHanoB. 3to mo>kho 6bino 6bi CHMTaTb 
nonbiTKofl noi<ann30BaTb MecTonono>i<eHne 

6a30BOM paflMOCTaHI^MM C I4MC|DpOBblMM 

bo3MO>khoct51MH. 06bNHO 3Ta npoAeAypa 
CKaHnpoBaHM^ aHanornHHa nepBUHHOMy 
CKaHMpoBaHMho. Ecnn coflep>KHMoe PCI 
yKa3biBaeT o bo3mo>khoctw pacoTbi b llmcJdpobom 
pe>KMMe, to noflBM>KHafl paflM0CTaHi4Mfl 
BbinojiHaeT 3aflaHne nepBMHHoro Bbioopa 
KaHana noMCKOBoro Bbi30Ba. 

Ecnn noflBMXHa^ paAiiocTaHi4Hfi He M0>KeT 
3aBepLUHTb 3tot npoLiecc hh npn nepBUHHOM , hh 

npH BTOpMHHOM CKaHMpOBaHMM, TO noABHXHaa 
CTaHLlMfl MO>KeT 06paTHTbCfl CHOBa K CUCTeMaM 

A/B co CBoefi npuBunemeM i/i n3MeHHTb ee, ecnn 
3to pa3peLueHO, m noBTopnTb flaHHbiM mar. "He 
o6cny>KMBaeTcq" - TaKan MHflUKai^nq 
BnocneflCTBMH flep>KMTCfl flo Tex nop, noKa 
noflBM>KHafi CTaHu.nn He BbinoxiHUT ycneujHO 
flaHHoe saflaHne. 

MucjDpoBaa noABM>KHafi paAnocraHLjufl b 30He 

06Cfiy>KMBaHM51 I^UCjDpOBOM 6a30BOM 

paflnocTaHi^nn urin i^eHTpanbHoro nyHKTa 
cotobom cba3h 3areM npoBepseT 
Hanp^>KeHHocTb nonsq cwrHana b KaHanax 
noncKOBoro Bbi30Ba n ycTaHaBJiMBaeT paoonee 
3aflaHne npoBepKW BcnoMoraTenbHow 
MHclDopMauMM. rioflBM>KHa?i CTaHi_iM5i Bbi6"npaeT 
HyneBoe 3HaneHne abomhhoi~o paspj^a 
"oKHflaH^e npn nepeflaqe BcnoMoraTenbHOW 
HHcjDopMai4Hn" (WFOM). H CHOBa noABMXHaa 
CTaHun^ pacnonaraeT 3 ceKyHAaiwn Ana 
HacTpoMKH Ha KaHan c caMbiM cunbHbiM nojieM 
Hanps>KeHHOCTM paAMOCMmana noi/icKosoro 
Bbi30Ba, npnewa naKeia MMnyxibcoB 
BcnoivioraTenbHoro coo6LneHMfl m oGHOBneHM* 

HfleHTHCjDMKai4HM CMCTeMbl SID, COCTOflHHfl 

noncKa (BHyTpeHHee cpaBHeHne c xpaHMMbiMw 

AaHHbIMM SID) M COCTOflHMfl noi<anbHoro 

ynpaBneHMP (pa3peLueHo/3anpeLi4eHo). 

Ecnn noflBUXHafl paAHOCTaHi^na He mokst 
cnpaBHTbca c 3thm paooHMM 3aAaHweM, to OHa 
Aon>KHa cflenaTb nonbiTKy BbitfTW Ha BTopofi 
KaHan c caMbiM oonbLLMM 3HaneHneM 
Hanpyi>KeHHOCTM norm paAnocurHana. Ecjim 
nonbiTKa aaKaHHUBaerca HeyAanefi, to 
noABM>KHaq CTaHU,wq ppnw;\-\a npoBepwTb CHOBa 
BbiGop (A/B) c nonbiTKOM AoGwTbCfi 
o6cny>KMBaHM^. Ecnn m 3Ta nonbiTKa HeyAaHHa ; 
to noABH>KHafl craHi4M?i B03BpamaeTCfl CHOBa k 
CKaHnpoBaHMK) nepBMHHoro Haoopa 

BbiflejieHHbix ynpaB/i?iK)Li4MX KaHanoB. 

Ecjim o6pai_LieHne k CMCTeivie noABW>KHOH 
paAMOCTaHMMM 3aBepLuaeTCfl yAa^HO, to Tenepb 
b OTBer Ha paoonee 3aAaHwe, 3anwcaHHoe bo 
BcnoMoraTejibHoK HHcjDopMai^uLi, 
paccMaTpusaeTCfl pe>KHM "pe3epBa". Bo BpeMfl 
AeficTBi/m pe>KHMa "pe3epB" noABM^Ha^ CTaH^Mfl 
peniaer crieAy^LLi^e 3aAa^M c 3aTpaToPi He 
MeHee 46,3 mc Ha Ka>KAyK5 3aAany. 

1 . Cpeari^poBaTb Ha BcnoMoraTeribHyK) 
MHCjDopMai4HK) - Hanpniviep, cpaBHMTb 
HAeHTMC^)MKai4Hfo CMCTeMbl SID, KoriMHecTBO 
KaHanoB noncKOBoro Bbi30Ba, CHMTaTb 
coAep>KMMoe abouhhoto pa3p^Aa AonoriHeHM^ k 
ynpaBJiflk^LneM MHC^opiviamxiM, CMnraTb 
coAep>KMMoe ABOMMHoro pa3paAa DTX, 
ycraHOBMTb cocTOAHwe noncKa, HOMep 
AOCTynHoro KaHana, onpeAennTb rpaHni^bi 
CKaHMpoBaHMfi ynpaBJisqioLUMX KaHanoB. B noTOKe 
ABOMMHbix pa3p?iAOB MivieeTCfi TaiOKe 6mt CPA. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



Ecnn oh cooTBeTCTByeT nornMecKOMy Hynio, to 
TorAa 3aAaHM3 Ana AOCTyna n noncKOBoro 
Bbi30Ba no KaHany b HeKoropoM CMbicne 
MeHfifOTcq MecTaMH. 3to npi/iMeHMMO k nio6oMy 
pe>KMMy 

2. ComacoBaTb nonci< - BbinonH^eTC^ b tom 
cnynae, KorAa cooGmeHne o n pa mom 
ynpaBnsfomeM noncKe no MUHMMyMy coBnaAaeT 

C MUHUMy MOM A a HHblX O l~IQABH>KHQM CTaHL^MH. 

KorAa ycnoBna cornacoBaHna BbinonHFiHDTCw, to 
noABM>KHafl CTaHi4Mfi BbinonHfleT paOonee 
3aAaHne BbixoAa k cucTeiwe c i/iHAMKau.nefi 
OTBeTa Ha noncK. 

3. OnepeAHOCTb - noABM>KHaq CTaHUHsq 
BOcnpon3BOAMT KOHTponbHbie cooSLAeHMSR npM 
npneiwe 3aKa30B m Aon>KHa comacoBaTb no 

MMHMMyMy, HT06bl BbinonHMTb 3SKa3. 

4. HanaTb Bbi30B - noABM?KHafi CTaHUMS 

BOCnpOW3BOAHT Bbl30B, BblXOA K CMCTeMe 

npoMcxoAMT c nowoLAbto 3anpoca Bbi30Ba. 

npou,ecc AOCTyna k cucTeMe pacnaAaeTCP 
Ha BpeMeHHbie cocTaBnflK>mne, b ashhom 
cnynae peann3ai4nn HacTo^mero M3o6peTeHMfl, 
HanpMMep 12 c (mqkc) Ha mcxoa^ll|hm Bbi30B, 6 c 
(MaKc) Ha OTBeT noncKOBoro Bbi30Ba, 6 c 
(MaKc) Ha OTBeT npn npneMe 3aKa3a 
(onepeAHOCTM) m 6 c (mskc) Ha perHCTpai^nra. 

3aTeM noABM>KHaa paAM0CTaHi4Mfi npoBepaeT 
Hanps>KeHHOCTb nona paAnocnrHana no 
Ka>KAOMy M3 AOCTynHbix KaHanoB, 
HacTpanBaeTcn Ha KaHan, no KOTopoMy 
nepeAaeTca paAnocurHan c caMOM GonbiiioM 
Hanp?i>KeHHOCTbK) nonfl m paccMaTpuBaeT 
3aAaHne npocMOTpa napaMeTpoB AOCTyna. 
flanee OHa bboaut orpaHMMeHMfl Ha cnynaM 
3aHaTOCTH m nonbiTKM nepeKpbiTHfl BpeMeHHbix 
MHTepBanoB (MaKCMMyM 10) n 3anycKaeT b 
pa6onee cocTOSHwe cneTMHK stmx co6biTMM c 
Hyneeoro 3HaHeHna. CnnTbiBaeTca 
CHUTbiBaeMbM ABOUHHbiM pa3p?iA AononHeHMfl k 
ynpaBnshOLAeM HHqbopMai^MM (RCF). EcnM ero 
co Ae p>KM m o e cooTBeTCTByeT norMHecKOMy Hynio, 
to TorAa noABH>i<Ha^ CTaHi_|na Aon>KHa Bbi^paTb 
npwH^Tbie AaHHbie ati^ DCC : WFOH, SDCC1, 
SDCC2 m ycTaHOBMTb ypoBeHb moluhoctm PL, 
yKa3aHHbiM b none CMAC cooGLneHMfl n 
cooTBeTCTByioL4MCi Knaccnc^nKai4HM CTaHL4nn no 
molahoctm. C noMOLAbio coAep>KHMoro 
ABOMHHoro pa3p^Aa WFOH (o>KHAaHMe npw 
npneivie scnoMoraTenbHOM MHCpopMaL^nn) 
noABM>KHOM CTaHiJMi/i oyfleT yKa3awo nn6o 
o6HOBMTb BcnoMorarenbHyio HHcjDopMai4MK3, 
nn6o 3aHfiTb BpeMeHHOM HHTepBan peBepcHoro 
ynpaBnsKJinero KaHana. 

ripn nepexoAe k RCC (peBepcHbiM 
ynpaBn^hoiAMM KaHan) noABMJKHaa 
paAMOCTaHi^wa c^MTbiBaeT coAepxuMoe 
ABOMHHoro pa3p£Aa, coo TBeT ct By hd la ee nn6o 

COCTOflHMIO 33HFITO, nn6o COCTOflHMK) CBO6OAH0. 

ripeAnonara^, hto noABH>KHaFi CTaHLina 
HaxoAMTCfl b coctoahmh pe3epBa ; noABM>KHafl 
CTaHLina BicnranaT nepeAaTHHK, HacTpoeHHbiM Ha 
cooTBeTCTByioLnyto nacroTy, m KaK TonbKO 
nepeAaTHHK BOMAeT b npeAenbi 3 aE Anana30Ha 

OTHOCMTenbHO 33flaHHOrO ypOBHfl MOLLLHOCTM PL, 

CTaHLjuq OTnpaBnaeT cooGiAeHne 6a30B0L>i 
paAMOCTaHUMM. CoAep>KaHwe 3Toro coo6LAeHM?i 
6yAeT noApo6HO paccMOTpeHO Aanee. C6om b 
paGoTe b 3tom MecTe npMBeAeT k yBennneHMJO 
Ha GAHH^ii4y b noKa3aHMnx CHSTHUKa otk330b npn 
paccwoTpeHMM BpeMeHHbix MHTepBanoB. Ecnn 
coAep>KLiMoe ABOHMHoro pa3p«Aa coctoahmsi 
3aH?iTO-pe3epB, nepeAaBaeMoe no FCC 
(npflMOMy ynpaBn?iK)LAeMy KaHany) MSMeHfleTca 
Ha noTeHL^nan, cooTBeTCTByioL^MM cocto^hmio 
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"3aHflTo" Me>Kfly MOMeHraMM no?iBneHMfl 56-oro 
m 104-oro 6nTa b mvmynbCHOw 
nocneflOBaTenbHOCTM nepeflaqn coo6LneHMfl 
noflBi/DKHoti CTaHi^wefi, to noABkDKHas CTaHi^wa 
ompaBfifleT 3anpoc Ha o6cny>KMBaHMe no 
oflHOMy M3 neTbipex pe>i<MMOB : nepeflaBaeMoro 

K3K OTBGT Ha nOMCKOBbIM BU30B UO npflMOMy 

ynpaBnqK)U4eMy KaHany, mcxcaslamm BU30B, 
noATBep>KfleHne BKrihOHeHna b onepeflb, AaHHbie 
onepeflHOCTH, cocTaBJieHHbie H3 OAHoro, ho He 
6onee narn cjiob. 

A. AApecHoe cjiobo, cocTaBJieHHoe M3 
ao"o"peBnaTypbi (oTnpaBrmeTCfl Bcerfla). 

B. PacmnpeHHoe aflpecHoe cnoBO - npw 
3anpoce pewmvia o6MeHa u^cfepoBbiMH 
peneBbiMM cumajiaMM, noATBepxfleHkm o 
BKJiKiMeHMM b onepeab, npn perncrpaunn, 
noncKe cnoBa RCF-1 , 2 (D n E) urn M3 Me He hum 
cocTOfiHMfi coflep>KMMoro pa3p?ma ROAM. 

C. Cjiobo c flaHHbiMM o^epeflHOCTM. 

D. riepsoe cjiobo aflpeca Bbi30Ba 
(ncxoflflLL|ero BbisoBa). 

E. BTopoe chobo aflpeca Bbi30Ba 
(ncxoflaLL|ero BbisoBa). 

nocne ompaBKM Bcero coo6LH,eHHfl 
noABi/i>KHafl paAHOCTaHi4H?i M3nynaeT 
HeMOAynnpoBaHHyfo Hecyu^yjo noHTi/i 25 MceK 
nepeA OTKJifOHeHneM. ripn noATBepx<AeHnn o 

BKTIJOMeHMH B OMepeAb nOflBH>KHafl CTaHL4M3 

3aHHMaeTC3 onpeAeneHMeM o6cny>Ki/iBafCLLJ 1 eti 
cucTeMbi, KOTopoe BbinojiHfleTCfl caMofi 
cucTeMotf. npn Apyrux 3anpocax y i-ioabh>khoh 
CTaHi^MM ecTb 5 ceKyHA, HTOObi BbinoiiHMTb 
3aAaHMe OKMAaHna coo6LU,eHkm. flna 
paAHOTejiect)OHOB, cnocoo"Hbix paocrraTb b 
pe>KMMe o6MeHa UHcfcpoBbiM paAHocnn-ianoM, 
3tmm coo6m,eHMeM siBJifieTC?i coo6LneHne o 
Bbi6ope ncxoAHoro WHcjsopiviaLinoHHoro KaHana, 
Koropoe oGHOBJifieT ero napaivieTpbi, oSbNHO 
oSHOBJiyieT aBTOHOMHyK) perMCTpai^MK), BbiAaBan 
MHAMKai4HK) 06 "ycneujHOM" ncnonHeHHM 
3aAaHna. CneAyiOLUjUM LuaroM Ana noABi/i>KHotf 
CTaHi^MM nBnnercn 3anpoc noATBep>i<fleHna oo" 
hcxoahom HHcjDopMaAMOHHOM KaHaiie. fla>Ke 
ecnn aGoHeHT peiuaeT 3aKOHHi/Tb b stot 
MOMeHT, to Bbi30B 6yAeT nepeKJiHDHeH Ha 
peneBOM v\ Ljnc£poBofi HHcjxjpMai^noHHbifi KaHan, 
HTo6bi 3aBepujMTb onepai^Mto. 

flna Toro ; HTo6bi nepetf™ k 141/icippoBOM 
paAMOCTaHMUM, b TeneHMe 10 MceK npneivia 
Hoiwiepa McxoflHoro HnqpopwaiiwoHHoro KaHana 
noABM>KHafl CTaHi_|Mfl HacTpanBaeTc^i Ha 
yKa3aHHbM KaHan, ycTaHaBJiMBaeT Ana DVCC 
npuHAToe 3HaneHne, ycTaHaBJinBaeT CKopoorn 
nepeAaHM n npweivia no AaHHbiM, npMHfiTbiw b 
TunoBOM 30He coo^LneHM^, ycTaHaBJiMBaeT, KaK 
yKa3aHO, BpeiweHHoe okho, yciaHaBnuBaeT 
BpeivieHHyio nepecTpowKy co CMemeHneM 

OTHOCMTenbHO OnopHOM BeriUHUHbl, H K3K TOJlbKO 

no?iBnyieTC?i cnHxpoHHOCTb, BKnKHaeTCJi 
nepeAaTHHK nepeBOflOM Ha BbicoKMM ypoBeHb 
cumana, cooTBercTByfOLnero coAep>Ki/iMOMy 
ABOMHHoro pa3paAa DTX, AOCTuraa ypoBHfl 
jiuhmm nuTaHna, Ha3Ha^aeMoro coAepKMMbiM 
30Hbi VMAC cooGLneHMfl o Bbi6ope 
MHCjDopMai4HOHHoro KaHana. l~loABH>KHaa 
CTaHuna nepeflaeT yKoponeHHbie nocbinKM no 
3TOMy KaHany ro Tex nop, noKa He 6yAyT 
npuHSTbi AaHHbie onepeAHOCTH ynpaBneHna 

CipM3MHeCKMM CnoeM CUCTeMbl C Bbl6opOM 
BpeMeHHOM KOppeKU,MM. 

ripn OTBeTe Ha noncKOBbiM Bbi30B, noKa eme 
coAep>KMMoe DTX cooTBeTCTByeT BbicoKOMy 
noTeHUMany, noflBH>KHafl CTaHU,Mfl 3aHMMaeTCfl 
pemeHMeM 3aAann npn BicntoMSHMM b onepeAb. 
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Ecnn TafiMep OMepeAHOCTM saTpa^MBaeT 5 
ceKyHA, to noABM>KHafi CTaHi4nn OTKnwDHaeT 
nepeflaTHi/K n CHOBa B03BpaLnaeTc^ k 
onpeAeneHnio o6cny>KMBaK)LAeM cucTeMbi. Ecnn 
y noABM>KHOM craHi4HM coAep>KMMoe DTX 
cooTBeTCTByeT HM3KOMy noTeHU,nany n 
npuHMMaeTCii npaMoe coo^LneHne, to TorAa 
noABM>KHafi CTaHMM^ nepehcnKDMaeTCfi Ha pe>KWvi 
ycKopeHna, cea3aHHbiM c ynpaBnnioLAMM 
KaHanoM (FACCH). B npeAenax 100 MceK 
AewcTBUfl KOAa FACCH Mnn SACCH 
(3aMeAneHMfl) noABMXHaa CTaHqufl oyAeT 
pearnpoBaTb Ha cneflytomne KOMaHAbi: 

npeAynpe>KAeHMe c noATBep>KAeHMeM 
nOABM>KHOM CTaHL^MI/l oc" OTnpaBneHHOM 
MHc^opMaLjUM, 3anycK npOMecca o>KMAaHMfl npM 
BbinonHeHMM 3aAaHna OTHOCMTenbHO OTBeTa, 
nop^AOK MSMepeHUfl - M3MepeHne KanecTBa 
BH-KaHana (CQM) n T.fl. (Bcero 12 MSMepeHWki), 

npnocTaHOBKa nsMepeHMM - 3aBepiueHwe 

M3MGPSHMM, 

ynpaBJieHne cjDi/i3MHecKMM cnoeM CMCTeMbi - 
BKnKDMaeT MOU4HOCTb i/iHcjoopiviaLJ^OHHoro 
KaHana, BpeivieHHbie noftCTpoMKH m cooo"LneHkm 
DTX u,nc|DpoBOM pe>KMM nepeflaHU, 

otGqm - 3aKa3 Ha 3aBepLueHne Bbi30Ba, 

TexHMHecKoe o6cny>KHBaHMe 
noATBep>KAeHne noABM>KHOM CTaHi^nn m 3aAana 
o>KMAaHMfi npn OTBeTe, 

peBM3nq - noATBep>KAeHne noABH>KHOM 
CTaHAMM, OKMAaHne npn BKmoneHnn b onepeflb, 

noKanbHoe ynpaBneHMe - ecnn pa3peujeHO, 
noABH>KHafl CTaHnna npoBepaeT Ae^cTBMe, 
KOTopoe npeflnpHHfiTO, 

SKcnnyaTauna 6e3 KacaHMfl pyK - 
aHanoro-i4nappoBoe n unc^po-aHanoroBoe 
npeo6pa30BaHne m 

3anpoc cocToqHMq - ompaBneHwe 
coo6ineHMfi o cocTOflHun m o>KMAaHne npn 
BicnraHeHUM b onepeflb. 

B npoLjecce o>KHAaHns npn OTBeTe pe>KMM 
pa6oTbi DTX LJ,ncJppoBOM nepeAaHM onoKHpyeTCfi 
Ha 1,5 c n TaMMep co6biTMM 
npeAynpeAMTenbHoro xapaKrepa 
ycTaHaBnuBaeTca Ha OTcneT 65 c. 3aTeiw MO>KeT 
npoi/i30MTM cjieAyfomee: nepe3 65 c stot TaPiMep 
nepenonH5HeTC^ v\ nepeAaTHMK OTKjiioHaeTCJH . 

Ecnn aGoHeHT OTBenaeT, to TorAa 
OTnpaBnaeTca coo6LneHne o noAA® p>Ka h m n 
CBS3M, Gasoeafl CT3Hi4Ma Aon>KHa noATBepAMTb, 
a noABi/ix<Haq CTaHU,nq nepexofliiT b pe»<HM 
pa3roBopa. Coo6u4eHne o noAaep>KaHMn cb?13m 
6yAeT OTnpaBnaTbca b 5a30Byio CTaHi^MK) ao 
Tpex pa3, npe>Kfle HeM ncreKyT 65 c. 

noABMJKHasq CTaHi^na Tao<e Mox<eT npMHiqTb 
nio^oe M3 npwBefleHHbix HM>xe ooo&\i\eu\A)A c 
ycKopeHneM FACCH uni/i c 3aMeAneHneM 
SACCH. 

M3MeHMTb MHCtpopMai4HKO : KOTOpyK) 

noABM>KHafi CTaHi^n^ BbiAaeT Ana 
noATBep>KAeHHfl, ocTaTbCfl b pe>KHMe o>KMAaHMfl 
npn OTBeTe m o6HynnTb noKasaHUfi cneTHMKa 
co6biTMM npeflynpeAMTenbHoro xapaicrepa. 

flpyrne 3aKasbi noHTM MAeHTMHHbi o>KMAaHHfo 
npn BhcnjoneHMM b onepeAb, npuBeAeHHbie 
CnMCKOM Bbiiue. 

CneAyKJLAMM LuaroM flBnaeTca 
paccwoTpeHwe pe>Knwa pa3roBopa. Ecnn stot 
pe>KHM HacTyn^n KaK Hanano AOCTyna, a He 
OTBeTa (TpaKT cbe31/i 3aH?iT Ha HecranbKO LuaroB 
paHbLje), to noABMXHa^ CTaHi4na MO>KeT npaiuo 
nepeMTH k BbinonHeHUho saAaHMfi OTHOCMTenbHO 
pa3roBopa. 

B pe>KMMe pasroBopa, KaK TonbKO CHOBa 
nepeflana TX npepbiBaeTCfi Ha 1,5 c, noABM>KHa5q 
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CTaHi^Mfl odaeTCfi b npeAbiAyLUeM coctohhmm. B 
3£ibmcmmoctm ot 3anpocoB Ha o6cny>KMBaHMe 
MoxeT npon30MTH cneflyioinee: ot6om - aSoHGHT 
3aBepLuaeT pa3roBop, MepuaHi/ie wnqpopMauMW 
Ha MHAHKaTope, nocbiriKa AByxTOHanbHoro 
MHoronacTOTHoro cMmana, aaiweHa 

npeAno>KeHHoro oScny^nBaHMjq, cooSLneHne, 
ksk m npex^e, MO>KeT coflep>KaTb 3aKa3bi 
n3MepeHna HHqt>opMau,nn nnn 3KcnnyaTau,nn 0e3 

KSCaHMfl pyK, peBM3Hfl M T.n. 

3KcnnyaTaL4M?i b aBTOMaTunecKOM pe>KMMe 
MHC|DopMai4MOHHoro KaHaria, KaK u,ncj3poBo£i 
KaHan, BKntonaeT OTnpaaneHne noATBep^eHnw 
noABM>KHOM CTaHU.nn, OTKnioMeHMe nepeAaTMUKa, 
perynnpoBKy ypoBHfi molahoctw PL, HacTpoPiKy 
Ha HOBbM paAHOKaHan, npMCBoeHMe CDCC 
npuHSToe 3HaHeHne, Bbi6op u,nc|DpoBoro pe>KHMa 
nepeflaHM n npneivia, npucBoeHne BpeMeHHOMy 
OKHy npMH^Toe 3HaMeHi/ie, BbiSop KOHqbi/irypauMW 
peqeBoro KOAeKa, Bbi6op ycTaHOBneHHOw 
perynnpoBKM BpeMeHM, cwHxpoHHoe BKnic-ieHHe 
nepeAaTHMKa, o6HyneHwe TaMMepa perynflTopa 
ypoBHn CMmaria, npepbiBaHMe Ha 1,5 c pe>KHMa 
DTX, coxpaHeHne o>KMflaHnn b coctoahmm 
OTBeTa. Bee sto paccMaTpHBaeTca KaK pe>KHM 
3KcnnyaTai4MM 6e3 KacaHna pyK, 

npOKOMMeHTMpOBaHHblM nOflBH>KHOi?l CTaHUMeW 

(MA HO), KorAa noABM>KHafl CTaHL|Hfl BbinoriHfleT 
M3MepeHne atia oueHKH KanecTBa KaHana 
(CQM), KOTOpoe BKJiKD^aeT HHAHKai^HK) 
HanpaweHHOc™ nona, co3AaBaeMoro 
npuHUMaeMbiM paflnocurHajioM (RSSI) n 
K03cjDc|D^i4MeHT olumook no 6"nTaM (BER) KaHanoB 
(KaK MaKCMMyM 12), 3aflaHHbie cwcTeMofi, 
BKntoHafl paooMww MHcj3opiviai4HOHHbiM KaHan. 
3aTeM noABH>KHa5i CTaHL^na nepeAaeT ary 

MHCjDOpMai^HKD oopaTHO B 6a30ByK) 

paAwocTaHMMKD npn aueHKax pe>KWMa 
3KcnnyaTai4MM 6e3 KacaHMfl pyK. 

B aHajioroBOM peneBOM KaHare pe>KMM 
3KcnnyaTai4MM 6e3 KacaHMfl pyK BKmonaeT 
OTnpaBneHne noATBepx<fleHHM noABH>KHOM 
CTaHi^neti, OTiaitoneHne nepeAaTHUKa, 
3aBepLueHMe H3MepeHMfl KanecTBa cbs^h no 
STOMy KaHany, peryni/ipoBKy ypoBHfi molj^hocth, 
HacTpoMKa Ha nacTOTy HOBoro KaHana, 
n3MepeHne ao HOBoro 3HaHeHna SAT, nepexoA k 
HOBOMy 3HaneHMK) SCC, BKrifoneHne 
nepeAaTMUKa, HacrpotiKa Ha ST w o6"HyneHne 
TaCiMepa peryn?rropa ypoBHfl cumaria, 3aTeM 
o>KMflaHne noT ot b sts no aHanoroBOMy KaHany. 

npM OTOoe noABH>KHa?i CTaHUMfl B03BpamaeT 
urn coxpaHaeT atia KOAa pexHMa DTX bncokum 
noTeHunan. npn OKOHHaHnn cba3m aooHeHT 
BbiflaeT coo6m,eHne 06 OT6oe, a noflBM>KHa?i 
oraHUMn MO>KeT npkiHMMaTb noflTBep>KAeHMe ot 

6a30BOM CTaHI^MM OTHOCMTeJlbHO OTKJlfOHGHMW 

nepeAaTMUKa wnn npeAynpeAMTeribHbie 
coo6LneHuq c ycKopeHMeM FACCH. 

Ecnn noATBep>KAeHwe 6a30BOM CTaHi^HM mjim 
npeAynpe>KAeHne He nocTynaeT b TeMeHne 500 
mc nocrie OTnpaBKM ot6o^, to ohm noBTopHO 
nepeAafOTCfl ao Tpex pa3. Be3 HariMMM?i 
noATBep>KAeHH^ y noABMJKHOM CTaHi^nn 6yAeT 
OTKfiKOMeH nepeAaTMMK. Ecni/i nocTynaeT 
noATBep>KAeHMe ot 6a30BOM CTaHi4MM, to 
noABM>KHa5R CTaHUMfi AOJDKHa noflTBepAMTb ao 
OTKTifOHeHMfi ero nepeflaTHLiKa. 

l~loABM>KHafl CTaHi^na M0>KeT nepeAaBaTb 
coo6L4eHMfi c AononHi/iTenbHoi/ MHcjDopMai^neM c 
ycKopeHneiw FACCH uni/i 3aMeAneHneM SACCH. 
HeKOTopbie coo6meHWfl ot noflBH>KHOM CTaHi^nw 
Tpe6yjoT noATBep>KAeHM^ ot L^eHTpanbHoro 
nyHKTa CMCTeMbi cotobom cb^sm. Ecjim Bee 
Bpeiviq MCTeKno ao noATBep>KASHMJi, to 
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noABM>KHan CTaHi^ufi noBTopaeT nepeAaMy 
coo6L4eHMfi no TOMy >Ke ynpaBn^roLueMy KaHany. 
nocne BbinonHeHna 3aAaHHoro KonnMecTBa 
nonbiTOK noABUXHasi cTaHi^n^ Aon>KHa 
npeKpaTkiTb nepeflany coo6meHMfi. 

KorAa coo6LneHH5i noABM>KHoi?i CTaHi^nn 
TpeoyhOT noATBep>KAeHMe ot i^eHTpanbHoro 

nyHKTa COTOBOM CBJ13M, TO nOABM>KHaq CTaHL^M^ 

Aon>KHa noAO>KAaTb atih nonyMeHMfl 
noATBep>KAeHHfl o npnewie 3Toro coo6LneHHfi 
nepeA 3aBepujeHMeM nepeAaMM APyroro 
coo6Li^eHMFi. H3MepeHMfl KaMecTBa CBH3M no 
KaHany flBnahorcfl ncKnhOHeHMeM M3 SToro 
npaBMna. 

flMCTaHi^MOHHoe ynpaBneHne peann3yeTC^ 
no UMCjDpoBOMy MHcjDopMai4HOHHOMy KaHany c 
noMOLMbK) KOAa OKHa CDVCC, a He OKHa SAT. 
3tot koa HMeeTCfl b Ka>KAOM n pa mom h 
peBepcHOM OKHe, cocTaBneHHbiM no OAHOMy M3 

256 B03MO>KHblX KOM6HHai4MM. llpM BblCOKOM 

noTeHi^nane cumana, cooTBeTCTByfoinero 
co Ae p>KH m o My KOfla pe>KMMa DTX, koa CDVCC 
nepeAaeTca Bee BpeMJi. I~lpn HM3KOM 
noTeHi^nane KOAa DTX koa CDVCC 
OTnpaBnaeTCfl BMecTe c cooeu^eHM^MM FACCH. 
MHTepBanbi npoMe>KyTKOB cocTaBn?iK)T 200 mc 
npn nonHOM 6bicTpoAePicTBMM McnonHeHUfl 
pe>KMMa FACCH n 1200 mc npn nonHOM 
6biCTpoAeMCTBMH McnonHeHMfl pexuMa SACCH. 
CoAep>KHMoe Bcex 3ape3epBnpoBaHHbix 
ABOMMHbix pa3p?iAOB RSVD Aon>KHO 6biTb 
"HyneBbiM". 

npn 3anpocax paAnonanyMeHMfl i^nqopoBoro 
peneBoro cwmana b i4mc|dpobom pe>KMMe nacTOTa 
nepeAaMM noABMXHOM CTaH 141/1 m Aon>KHa 
OTcne>KMBaTbC5q b Anana30He + 200 Y\\ 
OTHOCMTenbHO MacTOTbi, Ha 45 MTi^ MeHbLuew 
MeM nacTOTa nepeAaMM cooTBeTCTByjoLi^eM 
6a30soi?i CTaHi^nn. OTKnoHeHne MacTOTbi He 
Aon>KHO npeBbiiuaTb 1 Kri4 bo BpeMfl 
KOMMyTa4MM KaHanoB 6e3 npepbiBaHMe 
M3nyMeHH?i moluhoctm. 

BbixoAHOki curHan pa3"beMa nepeAaioLnefi 
aHTeHHbi He Aon>KeH npeBbiLuaTb -60 flB b 
coctoahmm noAaBneHHOM HecyLAefi. KorAa no 
KOMaHAe BbinonHfleTCfl nepexoA b cocTo^Hne 
BKnKOHeHHoCi HecyLAew, to noABM^KHaa CTaHi^na 
Aon>KHa yAOBneTBopflTb nacTOTHbiM 
cnei4MqbMKai4MflM m M3nynaTb b npeAenax 3 aB 
Anana30Ha OTHOCMTenbHO 3aAaHHOw BbixoAHOM 
molahoctm nepe3 2 mc. Korfla no KOMaHAe 
BbinoriH5ieTC5i nepexoA k pe>KHMy noAaBneHUfi 
HecymeM, to nepeAaBaeMaa MOLAHOCTb He 
AODKHa npeBbiLuaTb ypoBHfl -60 aB nepe3 2 mc. 

CyMMapHaa MoiAHOCTb M3nyneHH?i no 
nio6oMy coceAHeMy KaHany He A°n>KHa 
npeBbiLuaTb ypoBeHb, KOTopbiM Ha 26 aB 
MenbLue cpeAHero SHaMeHMq bnxoahom 
molahocth. H3nyneHne no ApyroMy KaHany 
Aon>KHO Sbirb Ha 45 aB HH>Ke cpeAHero 

3HaHeHH3 BblXOAHOM MOU4HOCTH , B TO BpeMfl K3K 

Ana KaHanoB, pacnono>KeHHbix b 
AMana30He + 90 kFl\ OTHOcnTenbHO ueHTpa, 
MOLAHOCTb He Aon>KHa npeBbiLuaTb Ha 60 aB 
cpeAHee 3HaneHne bhxoahom molahoctm v\nv\ 
6biTb Ha ypoBHe -43 aBBt, a b HeKOTopbix 
cnynaax Aa>«<e 6onbLLie. 

Knacc IV npwcBoeH AByxpe>KMMHbiM 
paAMOTenecjDOHaM. 3to no3BonqeT noABM>KHOM 

paAMOCTaHI^MM npM nOMOLL\M COOOLAeHMJR oC 
ynpaBneHMM 4)M3nnecKHM cnoeM, nocTynafomero 

OT 6a30BOM CTaHI4MM, CHM3HTb ypOBHH BblXOAHOM 

molahocth ao -26 aB v\yva "8", -30 aB nnn "9" n 
"10" nnn -34 aB. 

L4nc|DpoBbie peneBOM MHcjDopMai^noHHbM 
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cwmanbi MOAynwpyhOTcn cnocoGoM, MSBecTHbiM 
KaK CABMHyTan Ha n 14 AH<£qt)epeHi4i/ianbHan 
qba3opa3HocTHan MOAynmjun, kcau poBaHHan 
KBaflpaTypHbiM cnoco6oM [n !4 DQPSK). 

B 3aKHK)HeHMe HeOOXOAHMO OTMeTHTb, HTO 

HacTonmee M3oSpeTeHne peanM3yeT 

AByXpe>KMMHbM C MflBY COCTaBHOW COTOBblW 

paAHOTejiecjDOH no Bnorme npneMneMow 
ctommoctm Ann KOHeMHoro nonb30Barenn . 
npoM3BOACTB0 3thx paAHOTenecfroHOB BMecrre c 
o6opyflOBaHneM fln^ i^ncjDpoBoti HecymeM 
bhocmt Hy>KHhM OTnenaTOK Ha neperpy>x:eHHOCTb 
cucTeM, yBenmeHne nojie3Horo scjMpHoro 
BpsMSHU n yivieHbLueHMe KannTanbHbix 3aTpaT 
npn npon3BOACTBe. 

Mcxofln M3 BbiLueynoMPHyToro onncaHwn 
cnei^naribHoro npi/iMepa peajiM3aL^i/M 
cnei^narincTbi b ashhom o6nacn/i MoryT nerKO 

H3MeHMTb H/MnH npMCnOCOSHTb K pa3nHHHblM 

cnynanM npaKTunecKoro npHMeHeHwn noAo6Hbix 
cnei^nanbHbix npuMepoB peannsai^nn 6e3 
OTXOAa ot cyu^HOCTM m o&beMa HacTonmero 
M3o6peTeHM5i. 

Oopwiyna M3o6peTeHna: 

1 . MHorope>KMMHoe ycTpowcTBO paAnocBn3i/i, 
coAep>KaiAee npneMHyio cxeMy Ana npweMa 
nepeAaBaeMbix cnmanoB w npeo6pa30BaHnn mx 
b npuHMMaeMbie cumajibi, nepeflaioLnyio cxeMy 
Ann MOflyjiqi^MM m nepe^aMM cwmanoB 
nepeAa^M, cxeiviy o6pa6oTKW cwmana Ann 
o6pa6oTKM npMHUMaeMbix cwmanoB n cnmanoB 
nepeAa^M, OTnHHaromeecn TeM, hto cxeMa 
o6pa6oTKM cumana BbinoriHeHa c 
B03MO>KHOCTbK) npeAnoKeHwn b aHanoroBbiM 
urn nncjDpoBOM pe>KHM CBfi3M, npi/ineM 6onbi_uan 
nacTb npLieMHoii cxeMbi, nepeAaiOLnefi cxeMbi v\ 
cxeMa oopaoo™ cumana oOpaoaTbiBaioT 
npuHUMaeMbie cumanbi n cumanbi nepeAaHH b 
aHanoroBOM n LjucppoBOM pe>KMMax CBn3i/i 6e3 
ncnorib30BaHMfi OTflenbHbix ci/imanbHbix TpaKTOB 
Ann npuHUMaeMbix cumanoB b aHanoroBOM m 

l4MCjDpOBOM pe>KMMaX CBn3H, npM 3TOM 

ydpoMCTBO flonoriHMTenbHO coflepx<MT cpeflCTBO 
KOMMyTai^MM, coeAMHeHHoe co cxeMofi 
o6pa6oTKM cumana, Ann nepeitnioHeHun cxeMbi 
o6pa6oTKM cumana b aHanoroBbiw w uncbpoBOM 

pe>KMMbl CBA3M. 

2. MHorope>KMMHoe ycipowcTBO paAHocBn3M, 
coAep>KaLJ4ee npneMHyio cxeiviy Ann npneivia 
nepeAaBaeMbix curHanoB m npeo6pa30BaHwn mx 
b npuHMMaeMbie cumanbi, nepeAatoL^yio cxeMy 
Ann MOAynnL^MH m nepeAani/i cumanoB 
nepeAaHH, cxeMy oCpaooTKH cumana Ann 
o6pa6oTKM npHHi^iviaeMbix cwmanoB n ciimanoB 
nepeAa^M, OTnMMaioLi^eecn tsm, mto cxeMa 
o6pa6oTKM curHana BbinoriHeHa c 
B03MO>KHOCTbio nepeKTiioHeHMfi b aHarioroBbitf 
nnn L4ncppoBOki pe>KMM CBn3n, npn 3tom cxeMa 
o6pa6oTKM curHana BKnfOMaeT i^ncjDpoBOM 
npouecccp curHana nepeAann m OTAeribHbiM 
UncjDpoBOM npoi^eccop npuHMMaeMoro cumana, 
npuneM Sonbiuan nacTb npneMHOM cxeMbi, 
nepeAaiomeM cxeMbi m cxeMa o6pa6orKH 
curHana o6pa6arbiBaioT npuHMMaeMbie cumanbi 
m curHaribi nepeAann b aHanoroBOM m 
i4ncppoBOM pe>KMMax CBn3ki 6e3 ncnorib30BaHnn 
OTAenbHbix curHaribHbix TpaKTOB Ann 
npuHMMaeMbix cumanoB b aHanoroBOM m 

I^HCjDpOBOM peKMMaX CBn3M, npM 3TOM 

ycTpoMCTBO AononHMTeribHO coflep>KMT cpeflCTBO 
KOMMyTai_iHM : coeAMHeHHoe co cxeMOM 
o6pa6oTKM cumana, Ann nepeicnioHeHun cxeMbi 
o6pa6oTKM cumana b aHanoroBbiM m i^ncppoBOM 

pe>KMMbl CBn3W. 

3. YcTpoMCTBO no n.2, ornnnafOLAeecn TeM, 
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mto cxeMa o6pa6oTKM CMmana AononHMTeribHO 
BKmo^aeT MMKponpoi^ecccp w MHTerparibHyio 

cxeMy. 

4. YcTpoMCTBO no n.3, OTnuMafou^eecn TeM, 
hto MHTerparibHan cxeMa BKnranaeT 
aHanoro-i^ncjDpoBOM m L^ncppoaHanoroBbiM 
npeo6pa30BaTenn peneBoro curHana. 

5. YcTpoMCTBO no n.4, OTnunatoLneecn TeM, 
hto i^nt^poBOM npoi^eccop curHana nepeflann, 
i^ncjDpoBOM npo^eccop npuHMMaeMoro cumana n 
MHTerparibHan cxeMa oOpaoaTbiBaioT 
npuHMMaeMbie cumanbi m cumanbi nepeAann b 
aHanoroBOM m i4McjDpoBOM pe>KMMax CBn3M. 

6. ycTpoMCTBO no n.5, OTnunaioLAeecn TeM, 
hto cpeACTBO KOMMyTaqnn BKnionaeT 3arpy3hiy 
nporpaMMiipyioLneM MHcj3opMai4nn b i4mc|dpobom 
npoueccop cumana nepeaann m unqbpoBoti 
npoueccop npuHMMaeMoro cumana npn 
nepeKrifoneHMH ynoM^HyTbix pewnMOB cb?13m. 

7. MHOrope>KMMHblM COTOBblM 

paAMOTeneqboH, npeAHa3HaHeHHbiM Ann 
nepeflann aHanoroBoro peneBoro curHana b 
pe>KMMe aHanoroBOM nacroTHOM MOAynni4MM 
(HM) nnn i^Mc^poBoro peneBoro cumana b 
OTBeAeHHOM BpeMeHHOM HHTepBane 

noBTOpn^merocn nepnoAa KaApa b cucTeMe 
MHorocTaHi^noHHoro AOCTyna c BpeMeHHbiM 
pa3AeneHneM KaHanoB (MflBP), OTnuHafomi/iMcn 
TeM, hto ccAepxuiT cpeACTBO AHCKpeTM3ai4MM 
peneBoro cumana, Bbipa6aTbiBaioLi^ee Ann 
nepeAann noTOK L^cppoBbix BbiGopoK, cpeACTBO 
o6pa6oTKM, npeAHa3HaneHHoe Ann o6pa6oTKi/i 
i^ncjDpoBbix Bbi6opoK Ann nonyneHun I n 
Q-cumanoB, KOTopbie b aHanoroBOM pe>KMMe 
n pe ACTa Bn n k)t BeKTopHbie cocTaBnnKDinne 
HenpepbiBHoro HacTOTHO-MOflynwpoBaHHoro 
paAnocMmana, a b i^i/icJ^poBOM pe>KMMe 
npeACTaBnntoT BeKTopHbie cccTaBnnKDmne 
naKeTHoro cumana c i^nqbpoBOM MOAynni^neM b 
cucTeMe MflBP, n KBaApaTypHbiM MOAynnTop 
Ann o6pa5oTKH I n Q-cumanoB, 
o6ecneHMBaK)LnnM b aHanoroBOM pe>KMMe 
nonyneHMe HenpepbiBHoro 
nacTOTHO-MOAynnpoBaHHoro paAnocumana, a b 
i^ncppoBOM pe>KHMe nonyneHne naKeTHoro 
cumana b cucTeMe MflBP b ynoMnHyTOM 
OTBefleHHOM BpeMeHHOM HHTepBane. 

8. PaAMOTenecjDOH no n.7, OTfinHatoLi^nMcn 
TeM, hto cpeACTBO oopaobTKH BKnioHaeT 
nporpaMMnpyeMbiM npoi4eccop cumana, 
coAep^aLnMtf cpeACTBO xpaHeHnq nporpaMMbi, 
AMHaMnnecKM nepenporpaMMnpyeMoe 
KOMaHA^MM Ann BbinonHeHun o6pa6oTKM b 
i4mc|dpobom nnn aHanoroBOM pe>KHMe b 
cooTBeTCTBMM c CMTHanoM ynpaBneHun 
pe>KMMOM, nonyneHHbiM v\3 cotobom ceTM. 

9. MHOrope>KMMHblM COTOBblM 

paAMOTenecjDOH, npeAHa3HaneHHbM Ann npneMa 
i4ncjDpoBbix peneBbix cumanoB nnn aHanoroBbix 
peneBbix cumanoB, OTnunaioLUMMcn TeM, hto 
coAep>KLiT cpeACTBO npeo6pa30BaHnn c 
noHM>KeHMeM nacTOTbi Ann npeo6pa30BaHnn 
npuHMMaeMoro cumana b n po Me>KyTOH h bi m 
cuman b L^ncjDpoBOM peneBOM pe>KMMe npneMa m 
aHanoroBOM peneBOM pe>KHMe npneMa, 
cpeACTBO BeKTopHoro aHanoro-141/icftpoBoro 
npeoGpasoBaHun Ann npeo6pa30BaHnn 
npoMe>KyTOHHoro cumana b u,m4)pobom peneBOM 
pe>KHMe npneMa n aHanoroBOM peneBOM 
pexcuMe npneMa b noTOK KOMnneKCHbix nucen, 
coxpaHnjoiAnx MHc|DopMai4Mio 0 c|Da3e n 
aMnnwTyAe, cpeACTBO i^mc^pobom o6pa6oTKM, 
npeAHa3HaneHHoe Ann o6pa6oTKM noTOKa 
KOMnneKCHbix nucen b uncjDpoBOM peneBOM 
pe>KMMe npweMa m b ananorosoM peneBOM 
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pe>KMMe npneMa nnn nonyqeHMfl Bbi6opoK 
peneBoro ci/imana, v\ L4i/ic£pcaHanoroBbiM 
npeo6pa30B3Tejib atis npeo6pa30BaHi/m 
BbiGopoK peneBoro cumana b Kone6aTenbHbifi 
aHanoroBbiw cm man Arm B036y>Kfl6H km 
rpoMKoroBopnTenn. 

10. PaflnorenecfcoH no n.9, OTn^HafOLUMMca 
TeM, mto cpeACTBO L4McJdpobom o6pa6orKM 
BKTifOMaeT nporpaMMnpyeMbiM npoi^eccop 
cumana, coflep>KaLHHM cpeflCTBO xpaHeHMfl 

nporpaMMbl, BbinOJIHeHHOe C BO3MO>KH0CTbK) 

AMHaMHMecKOM nepe3arpy3KM c noMOLqbK) 
nporpaMMbl, cooTBeTCTByioinePi jimSo 
UMcjDpoBOMy pe>KM My , nn6o aHanoroBOMy 

pe>KMMy B COOTBeTCTBUM C CMTHaHOM 

ynpaBneHMfi, nonyneHHbiM M3 cotobom ceTM. 

11. MHOropeKMMHblM COTOBbIM 

paflMOTejie4)OH, npeAHasHaneHHbiM Arm 
nepeAann aHanoroBoro peneBoro cumana b 
pe>KMMe aHanoroBOM MacTOTHOM MOAyna 141/1 n 
(MM) mum i^Mcj^poBoro peMeBoro curHana b 
OTBe,qeHHOM BpeMeHHOM MHTepBane 

noBTop^Jou4erocfl nepnofla KaApa b cucTeMe 
MHorocTaHi^MOHHoro flocryna c BpeMeHHbiM 
pa3fleneHneM KaHanoB (MflBP), OTJinnajoLUMMC^ 

TeM, HTO COflep>KMT CpeACTBO AMCKpeTM3ai4MM 

peneBoro curHana, BbipacaTbiBaromee Ana 
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nepeAa^n ncTOK L^cJ^poBbix Bbi6opoK, cpeflCTBO 
o6pa6oTKM, npeAHa3HaneHHoe Arm o6pa6oTKM 
HMcjDpoBbix Bbi6opoB Arm nonyneHMfl no 
MeHbLiieM Mepe OAHoro curHana nepeAann, 
npeACTaBnflK)Li4ero b aHanoroBOM pe>KMMe 
BeiaopHbie cocTaBnafOLi^Me HenpepbiBHoro 
HacTOTHO-MOAynnpoBaHHoro paAMOCMmana, a b 
L4McjDpoBOM pe>KMMe npeACTaBn^K)LAero 
BeKTopHbie cocraBnflHDLAne naKeTHoro cumana c 
i^ncjDpoBOM MOAynfmnew b cucTeMe MflBP, m 
MOAyn^Top MOAyn^UMM no MeHbLuefi Mepe 
OAHoro cwmana nepeAann, oOecneMMBafomnPi 
nonyneHne b aHanoroBOM pe>KMMe 
HenpepbiBHoro nacTOTHO-MOAynnpoBaHHoro 
paAMOCMmana, a b l^hc^pobom pe>KMMe 
nonyneHne naKeTHoro curHana b ckicreMe MflBP 

B ynOMflHyTOM OTBefleHHOM BpeMeHHOM 

MHTepBane. 

12. PaAMOTenecjDOH no n 1 1 3 omnHafOL^MMCfi 
TeM, <-rro cpeACTBO o6pa6oTKM BKnra^aeT 
nporpaMMnpyeMbiM npoi^eccop cumana, 
co Aep>Ka L14M v\ cpeACTBO xpaHeHMfl nporpaMMbl, 
AMHaMnnecKM nepenporpaMMnpyeMoe 
KOMaHAaMM a^^ BbinonHeHUfl o6pa6oTKH b 
i^ncjDpoBOM nnn aHanoroBOM pe>KMMe b 
cooTBeTCTBMM c CMmanoM ynpaBneHMS 
pe>KMMOM, nonyneHHbiM M3 cotobow ceTM. 
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